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PREFACE. 


Ir is now nine years since the first edition of ‘“ Operative Gynecology ” 
issued from the press, and it seems wise to undertake such a revision as will 
3 satisfactorily present certain important changes in this field of surgery. 

I have improved my work throughout in many details, notably in the first 
volume in the chapters on Topographical Anatomy and Complete Tear and 
Relaxed Vaginal Outlet, as well as in those dealing with the Urethra and 
Bladder and the Ureters and Kidneys. For the benefit of the general practi- 
tioner I have added a new chapter on Local and Palliative Treatments as 
well as chapters on Displacements and Pessaries, and Menstruation and its 
Anomalies. A new chapter on Bacteriology has been written by Dr. W. W. 
Ford and one on the Use of the X-Ray in Diagnosis by Dr. F. H. Baetjer. 
Dr. George Gellhorn has’supplied the chapter on Diseases of the Hymen, and 
* the chapter on Inversion of the Uterus has been re-written by Dr. G. W. Dobbin. 
The sections on Vaginal Glands and on Bartholin’s Glands are re-modeled in 
accordance with recent work of Dr. T. S. Cullen, and I am indebted to Dr. 
H. W. Cook for the chapter on Anesthesia. 

In Volume II a new chapter on Abdominal Extirpation of the Cancerous 
Uterus, with fifty-six new illustrations, is by Dr. John A. Sampson. A new 
chapter has been added on Gynecological Diseases in Children by Dr. Eliza- 
beth Hurdon. | 

Dr. Caroline Latimer has given the work her constant care through all the 
stages of manuscript and press work, a task I could never have accomplished 


unaided. 
Howarp A. KELLY. 
BALTIMORE, 1908. 
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SEPSIS, ASEPSIS, AND ANTISEPSIS IN HOSPITALS. 
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. Antisepsis (p.4): Soap and water. Dry heat. Dry-air oven. Steam oven or steam cylinder. 
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SEPSIS. 


Sureicat sepsis arises from the invasion of a wound by pathogenic micro- 
organisms, which find in the tissues suitable conditions for their development 
and growth. 

The micro-organisms most frequently concerned in traumatic infections are 
the pyogenic bacteria, of which the most important representatives are the pyo- 
genic staphylococci and streptococci, although under special conditions many 
other bacterial species may cause suppurative inflammation. The simple con- 
ception which once prevailed that a wound becomes infected, in much the same 
way as an artificial culture medium, by the mere entrance of pathogenic bac- 
teria, has been greatly modified by bacteriological studies of the conditions 
underlying the infection of wounds. There are various circumstances besides 
the mere presence of bacteria which determine the occurrence and the character 
of traumatic infections. . 

A fresh wound in healthy tissues, while it resembles an artificial culture 
medium in offering suitable food for the development of many kinds of bac- 
teria, differs from such a medium in the presence of various properties of cells, 
tissues, and fluids that are hostile to the life and growth of many bacteria. In 
the study of the causation of traumatic infections it is important to consider, not 
only the invading micro-organisms, but also the germicidal powers of the cells 
and fluids of the body. Experiments of Dr. W. H. Welch and others have 
demonstrated that even the most careful antiseptic or aseptic surgical technique 
often fails to exclude the entrance of bacteria, even sometimes the ubiquitous 
pyogenic cocci, into wounds which heal without infectious inflammation. 


Under these circumstances the antibacterial properties of the living cells 
2 1 
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and of the fluids of the wounded area suffice to inhibit the growth or the 
pathogenic manifestations of the invading bacteria. It is largely to these 
natural inhibitive forces of the living tissues that we must ascribe the good 
results obtained in many surgical operations conducted even under a_ bad 
technique. | 

It would, however, be a serious error to rely exclusively in surgical tech- 
nique upon the germ-destroying powers of the living tissues and fluids of the 
body, great as they undoubtedly are and important as it is not to interfere 
with these natural germicidal agencies. In a large proportion of the cases in 
which bacteria have been found in so-called aseptic wounds, the bacteria have 
either been non-pathogenic or possessed of little virulence. It is exceptional to 
find virulent pyogenic bacteria in wounds without any manifestations of their 
pathogenic activity. , 

The most common invader of wounds of the skin is a variety of the staphy- 
lococcus pyogenes albus called by Welch the staphylococcus epider- 
midis albus (‘‘ Conditions underlying the Infection of Wounds,” Trans. of 
the Congress of American Physicians and Surgeons, vol. ii), as it is a regular 
inhabitant of the epidermis and hair follicles. The investigations of Drs. H. 
tobb and A. A. Ghriskey (Johns Hopkins Hosmtal Bulletin, vol. 1, p. 87, 
1892) have shown that most wounds through the skin sooner or later be- 
come contaminated with this organism, and yet its presence may not interfere 
with primary union. An important point relating to the presence of the 
staphylococcus epidermidis albus in the healthy skin, is that it hes 
so deeply in the epidermis or hair follicles that chemical disinfection of the 
superficial layers of the skin does not destroy it, as may be demonstrated by the 
following experiment: After thorough disinfection of the skin by permanganate 
of potassium and oxalic acid, in the manner subsequently described, cultures 
made from scrapings of the surface usually show no growth. If, now, ster- 
ilized silk sutures be passed one or more times through the skin in the disin- 
fected area, and a tube of nutrient agar-agar be inoculated with the sutures, 
the presence of the white staphylococcus, often in pure culture, can be 
demonstrated in parts of the epidermis deeper than those acted upon by any 
chemical methods of disinfection of the surface of the integument. 

Welch believes that the staphylococcus epidérmidis albus is but 
rarely pyogenic, and that its pathogenic activity depends largely upon de- 
creased resistance in the germicidal forces of the wound area. 

The most recent bacteriological and practical experiments on infection of 
wounds point conclusively to the fact that the skin is a common habitat for 
various organisms, and that this must be taken into careful consideration in 
the preliminary disinfection of all operative fields. As already stated, in a large 
proportion of cases these organisms are non-pathogenic, and a fresh wound 
containing them may, from a surgical standpoint, be regarded as aseptic when 
the process of healing is in no way interfered with. 

Cultures taken from beneath the most carefully applied surgical dressings 
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very frequently show growths which can be accounted for only on the supposi- 
tion that bacteria were present before the operation, or were deposited in the 
wound during the progress of the operation, or gained access later from the 
adjacent skin, Suppuration occurs when the organism is virulent, the con- 
dition of the wound favorable for growth, and the normal inhibitory activity 
of the tissues reduced. ) 

In the following-quotation from Dr. Welch’s paper he summarizes the con- 
ditions underlying wound infection: “The effects produced in the animal 
body by the pyogenic cocci are determined by many factors relating to the 
infectious agent and to the individual exposed to infection. There are differ- 
ences in these effects, depending upon the species of animal; upon the tissues 
and parts of the body infected; upon the readiness of absorption from the 
affected parts; upon the source, the number, and the virulence of the organ- 
isms; upon the nature and amount of toxic substances accompanying and pro- 
duced by the bacteria; upon general predisposing conditions of the body; and 
upon local conditions in a wound, such as the presence of foreign bodies, of 
pathological products, of dead spaces, of bruised, necrotic, and strangulated 
tissues.” 

Notwithstanding the constancy of micro-organisms in the air and on all 
objects with which we come in contact, we are usually able, by carrying out a 
rigid technique, to prevent the invasion of a wound by virulent pyogenic organ- 
isms in sufficient number to produce harm. The realization of the difficulty of 
obtaining a germ-free wound should stimulate surgeons to observe the most 
painstaking care in the preliminary preparation, in order to reduce the amount 
‘of contamination to a minimum. 
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In a surgical sense asepsis is the absence of septic germs; an aseptic 
wound is one which remains free from invasion by these germs in sufficient 
number to disturb the healing process. 

The common means for the introduction of the germs are the hands of the 
surgeon or of his assistants, the instruments, or the surgical accessories. 

The surface of the body, the digestive canal, and the female genital tract 
up to the internal os uteri are normally the habitat of many species of micro- 
organisms. As it is not practicable to differentiate beforehand the specific 
character of the various germs which are present, especially as to their pyo- 
genic properties and virulence, modern surgery first, proceeds upon the as- 
sumption that the skin of the patient, of the surgeon, and of the assistants, 
the instruments, the dressings, ete., are in an infected state until rendered 
aseptic by the use of antiseptic measures; and second, endeavors to main- 
tain the aseptic condition thus established throughout and after an operation. 

The surgeon must also be constantly alive to the fact that his work and 
that of his assistants and the nurses may bring them into daily contact with 
septic matter, and that extraordinary precautions are necessary to avoid con- 
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veying such infected material from case to case. There is a well-recognized 
liability of septic cases to occur in groups in hospital practice. As an example 
of this in my own case, in 1892 I ruptured a large streptococcus abscess in | 
removing it, and the patient died shortly afterwards. Three cases immediately 
following this had an erysipelatous inflammation of the wound and narrowly 
escaped with their lives. 


ANTISEPSIS. 


Antisepsis is a term used to designate any active means whatever by 
which septic germs are removed, destroyed, or rendered inactive. 

The antiseptic principle may be worked out in a variety of ways. The 
demonstration, however, of the value of any antiseptic procedure must come 
through the more rigid scientific methods of the bacteriologist, and in all cases 
of innovation as to ways and means his experiments must be recognized as the 
authoritative tests. 

The mechanical removal of germs by scrubbing with soap and water, and 
their destruction by steam or boiling solutions, are the best antiseptic agents — 
which we possess. It is a noteworthy fact that the housewife’s simple reme- 
dies against dirt and against fermentation, as in preserving fruits, appear to 
be the final outeome in this direction of the surgical activity of the last halt of 
the past century. 

The usual methods of applying heat as a germicide are the hot dry-air oven, 
the steam oven, the steam cylinder, and boiling soda solution. 

Hot-air disinfection requires too high a temperature—176.6° C. COBDe. Tes) 
—to be satisfactory for most purposes, and is also injurious to sharp instru- 
ments. I have for this reason abandoned it in favor of steam disinfection. 

Steam disinfection in an oven, jacketed to prevent the steam from condens- 
ing, destroys the most resistant organisms. 

In order to destroy all germs with their spores, sterilization by live steam 
must be repeated for two or more successive days, an hour the first time and 
half an hour on each subsequent occasion. The spores of pathogenic bacteria 
are less resistant than those of some saprophytic bacteria, such as the bacillus 
subtilis, and the former are destroyed by exposure for half an hour to the 
temperature of live steam. Steam under pressure of ten to fifteen pounds 
destroys even the most resistant spores by a single exposure for from twenty 
minutes to half an hour. 

The Arnold or E. Boeckmann steam sterilizer, or some sterilizer similarly 
constructed, is cheap and effective. The steam is generated rapidly in a small, 
hollow plate by a Bunsen flame, and then passes through a short shaft ito 
a jacketed cylinder containing the articles to be sterilized. Circulating from 
this under an outside copper jacket which covers the whole, it 1s recondensed 
and drips into a pan, from which it runs through small holes into the hollow 
plate, and begins to travel the circuit again. Sete 

Institutions supplied with steam heat may convey the live steam directly 
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into the sterilizers—a practical, effective, and rapid means of sterilization. An 
apparatus long in use in the gynecological operating room of the Johns Hopkins 
Hospital, connected in this way with the general steam-heating system, has 
proved most satisfactory. 
Two sterilizers are employed—one for water, the other for dressings, ete. 
_ The sterilizer for dressings consists of a cylindrical copper reservoir contain- 
ing a steam coil, which enters from above and has its exit from below. The 
bottom slopes toward the 
center, forming a shallow 
funnel with a drainage- 
tube for the escape of the 
condensed steam. A wire 
netting is placed two 
inches from the bottom, 
upon which the objects to 
be sterilized are deposited. 
The circulation is so ar- 
ranged that when active 
sterilization is required 
live steam can be turned 
into the cylinder, pene- 
trating the linen envel- 
opes of the dressings and 
the cotton plugs of the 
flasks and tubes. 
When the sterilization 
is completed the lve 
steam is turned from the 
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reservoir into the coil by Fig. 1.—STEAM STERILIZER FOR DRESSINGS AND DISHES, THE 
simple gate-valves, and so POOR RSH Te AEN: 


. ay When the dressings are put in and the door closed, a slight turn 
the dressings dry quickly fixes the projecting lugs in under the rim; the ring ‘in the center 
of the door is then revolved until the door is jammed down and a 
before they are removed steam-tight joint secured. Thesteam is generated in the jacket by 
from the sterilizer. In 2 long gas jet or steam pipes underneath. The amount of water in 
: the jacket is indicated by the gauge at the side. The steam gauge 
order that the drying PpIO-* ‘on. top registers the pressure inside the chamber. After heating 
7s and exhausting the air in the sterilization chamber the steam is let 
cess may be facilitated, in by a screw and the sterilization begins. At the completion of 
: sterilization the steam is turned off and the dressings in the boiler 

the cover should be lifted thoroughly dried before removal. 


and air allowed to enter. 

Steam sterilization under pressure is more rapid and more effective than 
that conducted without it. One of the latest and best sterilizers on this plan 
is the Sprague, manufactured by Richard Kny & Company, constructed on the 
principle of the autoclave used in the bacteriological laboratory. 

The apparatus consists of an inner and an outer cylinder, the outer serving 
as a jacket for the inner one. The sterilizing chamber is barrel-shaped, and 
is closed by a secure door, which makes it steam-tight. A steam gauge indi- 
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cates the pressure, which may be carried up to thirty pounds, and a safety 
valve is security against explosion. 

Before beginning the sterilization a small quantity of water is placed in the 
outer cylinder, after the inner cylinder has been packed with the objects to be 
sterilized. The door is then closed and screwed down securely. The gas jet 
is lit under the cylinder and steam quickly generated, which passes up around 
the inner cylinder, where it enters a 
pipe on the top, to be conducted down 
beneath the perforated rack which sup- 
ports the dressings; it then passes on, 
up through the middle of the cylinder, 
and so through a vent into the outer 
cylinder. ony 

When the sterilization is completed 
a valve is opened and the air enters, 
quickly drying the small amount of 
moisture collected on the dressings. 

In this way we can conveniently 
sterilize in the chamber, which meas- 
ures 20 inches in diameter by 28 inches 
or more in depth, silk ligatures, dress- 
ings of all sorts, dishes, operating suits, 
visitors’ gowns, sheets, towels, napkins, 
and blankets. 

Boiling Soda Solution.— Boiling water 

containing 10 grams (150 grains) of 
Baga tap th tas arses ta 1 or STPRILIZER FOR yowdered carbonate of soda to the Hter, 
THAL CHAMBRE UNDER EaePOue is the best antiseptic for instruments, 


B is valve for the discharge of air displaced by =e . 
the water; D is pressure indicator; H is the safety because it dissolves the capsule of the 


valve; M, M are valves connected with water ~ areas 
gauges; N is the draw-off valve, water from jacket, germs and destroy S them within five 


for cleansing purposes; O is glass water gauge; U, minutes, while simple boiling water 
steam space in jacket; V,V, coils for heating water, 4 


using steam from the general plant of an institu- and steam demand a much longer time. 

tion; W, steam inlet valve; X, outlet valve, con- : 

densation from coil; L, gas: 7’, water. ~The soda solution also has the great 

advantage of preventing rust. 

A convenient vessel for boiling instruments is a long, narrow tin bath or 

a porcelain fish boiler, 5 to 7 em. (2 to 3 inches) deep, containing a tray for 

holding them during immersion. A row of Bunsen burners beneath the boiler 

raises the water to the boiling point in two or three minutes, and in five minutes 


more the sterilization is complete. 


As a fixture in an operating room it is convenient to employ a receptacle, 
rectangular in form, measuring 15 inches in length by 8 inches in width and 6 
inches in depth, made of sheet bronze, polished on the outside, and coated 
internally with pure tin, over which a coating of nickel is deposited. The oval 
cover of the vessel opens on “ slip hinges,” and two perforated metal trays hold 
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the instruments in the sterilizer. The instruments are immersed in a 1 to 2 
per cent solution of the carbonate of soda, which is brought to the boiling 
point and kept there for from five to ten minutes. 

The boiler is arranged for heating either by gas or by steam. 

Chemical Antiseptics.—As far as possible, it is safer to depend upon steam 
or heat sterilization than upon chemicals. 
| Experiments have shown that the solution of bichloride of mercury, fre- 

quently employed in surgical work, does not manifest its germicidal powers 
under all conditions. It often merely inhibits germ growth, and to what extent 
this inhibition is valuable is as yet unknown. The inefficiency of bichloride of 
mercury as a cutaneous germicide can be tested for practical purposes by im- 
mersing the hands for ten minutes in a 1-500 aqueous solution, and then in a 
sterilized ammonium sulphide solution to precipitate the mercury. After this, 
by scraping the epithelium, cultures can usually be obtained which will grow in 
ordinary media. 

If dishes and porcelain ware are to be efficiently sterilized by this means, 
they must be kept in a strong solution of corrosive sublimate (1-500) for fif- 
teen minutes after they have been thoroughly scrubbed with soap and water; the 
sublimate kills most of the bacteria and renders the rest inactive. Decidedly 
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the best way to sterilize dishes is to put them into the large steam sterilizer 
along with the operating suits, towels, sheets, and gauze, and subject them to 
the same process of sterilization. 

In the experiments on skin disinféction we have to consider a factor which 
we do not encounter in the sterilization of the dishes. The albuminate of mer- 
eury which is formed in the tissues, when brought in contact with corrosive 
sublimate solutions, may incapsulate the organisms, and so render them in- 
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eapable of growth. When dishes, on the other hand, are submerged in the dis- 
infectant solution, the organisms are at once brought in contact with the 
bichloride of mercury without the formation of this albuminate, and the sterili- 
zation is more effective. 

The use of chemical solutions, such as carbolic acid and corrosive sublimate, 
for disinfection of wounds is objectionable, because their value depends upon the 
strength of the solution, and a solution of sufficient strength to act as a germl- 
cide acts as an irritant. Dr. W. S. Halsted has shown that the irrigation of 
fresh wounds with a corrosive sublimate solution as weak as 1—10,000 is fol- 
lowed by a distinct necrosis demonstrable under the miscroscope. This necrotic 
material may retard the healing process and act as a culture medium for any 
germs deposited in the wound subsequently ; the danger of acute poisoning 
from the absorption of the mercury must also be considered. 

I have long since given up the use of carbolic acid solutions for instruments, 
and only use sterilized water in which to submerge them during operation. 
The germicidal effect of carbolic acid solutions is more than counterbalanced 
by the injury which it causes to the hands. I have seen the hands so badly 
cracked and chapped by the carbolic solutions that it was impossible to serub 
them perfectly with nail brushes. | 


THE OPERATING ROOM. 


For private hospitals or small public institutions the best form of operating 
room is a simple, spacious, rectangular structure, well lighted by skylight and 
northern windows. The various architectural details should be so arranged 
as to facilitate the work for which the room is designed, and to carry out the 
principles governing surgical procedures. ‘The doors should be of the noise- 
less sliding kind, so as to offer no obstruction to the easy transportation of 
patients to and fro. Any elaborate ornamentation of the room must be avoided. 
The walls must be smooth, or hard finish, or coated with enamel water-proof 
paint, to resist the disintegrating action of steam. The cleansing of the walls 
and floors is helped by rounded angles. The-walls may be paneled with broad 
slabs of African marble, which extend five feet up from the floor as a wains- 
cot, or, as in some clinics, all the way to the ceiling. There are several kinds 
of material useful for flooring; the most common are the square encaustic tiles 
and the mosaic blocks. When properly laid, so that there are no crevices or 
cracks, either of these makes a serviceable and ornamental floor. In paving 
the floor with the blocks, care must be observed to secure a uniform smooth- 
ness over the entire surface. By mopping the floor daily and scrubbing it twice 
a week with sapolio its surface is kept clean. Where economy in construction 
is considered, a cement pavement or one of bolted boiler iron covered with ship’s 
paint makes a good floor, which can be easily kept clean. The floors of some 
operating rooms are laid to slope toward the center or toward one corner of 
the room, where there is a drainage vent; this convenience would appear to be 
more dangerous than useful, for the waste pipe may become clogged. 
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Ventilation must also be considered, for, while we do not attribute so much 
risk to contamination from the air as formerly, we dare not ignore the fact 
that infection may occasionally be carried in this way. ‘The entrance for fresh 
air and the exit for impure air should be so placed that the circulation will not 
be conducted over the operating table. This precaution is further necessary on 
account of the possibility of chilling the patient. 

The ventilators should be so set that they can be easily taken out of their 
sockets and cleansed, and some filtering material may be placed in the venti- 
lators. 

A sloping skylight, looking to the north, gives an evenly distributed light, 
which is never glaring. 

The equipment of the operating room must be simple. 
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Fic. 4.—Hanp Basins sET ON PIVOTS FOR REMOVAL AND STERILIZATION. 


The hot and cold water are mixed in a rose jet a foot above the basin. T he flow of hot or cold water is 
controlled by the foot taps on the floor. 


A prime requisite is a row of large, oval marble basins plentifully supplied 
with hot and cold water. To facilitate the most perfect details of the aseptic 
principle, the taps ought to be connected with a pedal attachment which permits 
the water to be turned on or off by the foot. 
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The credit for this invention belongs to Dr. Hunter Robb. It was first 
employed in my private hospital in Baltimore, and is now used in almost every 
clinic in the world. 

The most glaring inconsistency in the aseptic arrangement of most operat- 
ing rooms is the impossibility of thoroughly sterilizing the hand basins, which 
are contaminated at every washing and are liable 
to hold grease. This may be avoided by using 
movable metal basins made of plated copper or 
solid nickel, and swung over a porcelain hopper 
or sink, as shown in the figure. 

I’. F. Simpson, of Pittsburg, Pa., has devised 
a surgical washstand in which the basin swings 
on axles, and can be tilted and emptied by means 
of a lever moved by the foot, similar to those 
employed to control the hot and cold water. This 
arrangement does away with the necessity for 
touching any part of the wash apparatus with 
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and a hopper for waste water, should be in a 
convenient location. The traps in all the pipes 
must be inspected and disinfected frequently. 
The room should be fitted with electric-light 
and gas fixtures, and an electric-light bracket 
should be placed near the operating table, so that 
a portable light with reflector may be easily at- 
tached. A group of four incandescent lights 
with reflectors should be suspended over the table. 
The other furnishings of the operating room 


Wall. 


p 
<H floor 


Fig. 5.—SipE View or SAME, SHOW- 


should be as few as possible; all apparatus— ING MovasLE Basin SuspEnp- 
: en ; ED ABOVE, “STAFF BASIN”; BE- 
such as dressings, sterilizers, water-boilers, ete.— LOW THIS Is Basin UsED BY 


: eg ae STUDENTS. 
should be placed in an adjoining room. The 


instrument case should be conveniently located, either near the operating table 
or In an adjoining room, so that an instrument may be quickly obtained if 
required at any time in the midst of an operation. 

Glassware for instruments and solutions, and jars for sterilized ligatures, 
gauze, cotton, and towels, are kept in a room especially set aside for storage. 

The sterilization of instruments, dressings, ete., should not be done in the 
operating room, as the combustion products vitiate the atmosphere, and during 
the summer months the temperature of the room becomes excessive with the 
additional heat. 

The anesthesia room should be conveniently placed, but great care must be 


observed to ‘have it so planned that noises from the operating room will not 
be heard by a waiting patient. 


OPERATING TABLE. STERILIZED WATER. iia! 


Operating Table—The gynecological operating table should be of metal with 
a movable glass top, which can be raised or lowered as required. 

The Boldt table shown in the figure is ene of the most satisfactory on the 
American market. Its simplicity is such that its mechanism can readily be 
understood by consulting the figure. When the patient is elevated in the Tren- 


delenburg position the shoulder supports should be well padded to prevent 


injury to the nerves of the neck. 


' Fig. 6.—Boxpt’s OperRATING TaBLE, ELEVATED IN THE TRENDELENBURG POSITION. 


At the left hand is seen the simple ratchet attachment for raising the foot. The patient is kept from 
sliding down by the shoulder braces above, on the right. _ Drainage is provided for by the slight inclina- 
tion of the glass plates, discharging into the metal trough in the center. 


Edebohls’ table, one of the simplest and best constructed, and the Boldt 
table, which inclines the whole body, are both well arranged for self-drainage 
and easy adjustment. . 

Sterilized Water—An abundant supply of sterilized water should always be 
on hand in the operating room. Water drawn from the tap can be sterilized 
by boiling it for half an hour. If it is allowed to stand covered for several 
hours after boiling, the-organic matter settles to the bottom, and the clear water 
above this can be drawn off by a spigot placed in the vessel about 10 em. (4 
inches) from the bottom. .A ready method of sterilizing water in a clinic is by 
means of a copper reservoir lined with a steam coil. To use this, fill the reser- 
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voir with water, and then open a valve in the coil letting in the steam, when 
the water is quickly brought to a boiling point. Another way of getting sterile 
water 1s by distillation; water can be distilled in quantity, from 80 to 120 liters 
(20 to 30 gallons) daily, by means of a 
gas flame, running water, and a small 
copper still hung on a bracket against the 
wall. The cold-water faucet taking its 
supply from the street, is connected with 
the still by a rubber tube, and a slow flow 
started; a Bunsen burner beneath the 
still condenses a small portion of the 
water passing through it, and in this way 
6 to 8 gallons, or more can be secured 
every twenty-four hours. The distilled 
water is conveniently stored in large 
agate-ware pails and boiled as required 
for use. 

In a large clinic the quantity of ster- 
ilized water, both hot and cold, which is 
needed for daily use.is so great that an 
apparatus such as that shown in Fig. 7 
is a great convenience. 
= The water, entering from the house 
Fic. 7.—Tanxs ror Srorace or Hor anv tap, is first filtered in the narrow cylin- 

CoLp WATER. 

der between the two large ones, to remove 
all visible impurities. It is then boiled, either by a gas engine, below in the 
center, or by steam coils, and stored in the large reservoirs seen at the sides, 
holding from 60 to 75 gallons or more, so arranged that one holds hot and the 
other cold water. Gauges show the amount of water in the tanks, and ther- 
mometers register the temperature. The water is drawn mixed at the desired 
temperature. Air-filtering vacuum valves above the cylinders provide for the 
entrance of pure air as the water is withdrawn. 

Sterilization and Preservation of Instruments.—It is but a few years since the 
eare of the instruments amounted to nothing more than washing them, often 
hurriedly, with soap and warm water, and putting them away in a ae -lined 
case, tay for use at the next operation. A close observer could then fre- 
quently detect dried blood clinging to the joints of forceps and scissors, and 
dirt lodged in the eyes of the needles. 

No part of the gynecological technique is to-day considered more important 
than the sterilization of the instruments. To facilitate cleansing, a preference 
must always be given to the simplest forms of instruments; joints, corrugations, 
and rough surfaces on the handles must be avoided whenever possible. In the 
locks of scissors and forceps the screw joint must be rejected, and in its place 
the French lock, or one similar to a device of my own, is recommended, 
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After an operation the instruments are gathered together, the paired instru- 
ments, such as forceps and scissors, separated, and knives and needles laid apart. 
They are then placed with handles together in a large dish and washed with 
soap and hot water. If tarnished, they may be polished with the best grade of 

. P| . . e s - 
sapoho. The first assistant lifts up one instrument after another, rinsing it 


and wiping it clean; he hands it to the second assistant, who dries it, inspect- 


ing carefully all its parts before placing it on a clean dry towel spread on a 
table. When all the instruments have been cleaned, they are classified and 


put away in the instrument case on glass shelves to await the next operation. 


After septic operations, dealing with purulent peritonitis, abscesses, sloughs, 
ete., the instruments, in addition to being washed, must be sterilized before 
being returned to the case. By using water not far from the boiling point 
in cleansing them, the instruments become so hot that they dry much more 
rapidly. 

Before every operation the proper instruments are selected and placed in a 
bag or wrapped in a towel, and laid on a tray for sterilization for five minutes 
in a 1 per cent carbonate of soda solution, as devised by ©. Schimmelbusch. 
When lifted out of the solution they are placed in glass dishes on a table close 
to the operating table, where they are classified by an assistant whose hands 
have been sterilized; they are then covered with hot water. One of the great 
advantages of the soda solution is that it does not tarnish and dull the edges 
of the instruments as steam sterilization does. Such glaring inconsistencies 
as drying the instruments with a soiled towel or taking them up with unclean 
hands must be avoided. Instruments taken out of the case for inspection by 
visitors must be laid aside for sterilization before being returned. 

Only the sterilized hands of the operator and his assistants should come 
‘1 contact with the instruments used during the operation. An instrument 
which falls to the table or floor, or touches garments or 
face, is septic until resterilized. 

‘Sterilization and Preservation of Ligatures and Sutures. 
—Silk and silkworm gut are sterilized by the fractional 
method. 

The best quality of surgeon’s twisted silk must be se- 
cured in three sizes: fine (No. 2), intermediate (No. 3), 
and heavy (No. 4). The fine silk is used to make the 
carrier loops in the needles and for intestinal suture. The 
intermediate silk is used, in general, to tie vessels, to |, era 

1G. 8.—THREE SIZES OF 
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bring together wound surfaces, and often to tie small Six Uspp—Fine, 
my ; ; : : : INTERMEDIATE, AND 
pedicles. The stout ligature is only used in tying a large Hmavy. 


quantity of tissue in a pedicle. 

The following method of sterilizing silk we owe to Dr. W. S. Halsted, of 
the Johns Hopkins Hospital: The skeins of silk are opened and cut in lengths 
of 45 em. (18 inches) for carriers, and 35 cm. (14 inches) for ligatures and 
sutures. Ten of these are wound on a glass reel, and several such reels of one 
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size, or of assorted sizes, are dropped into a stout glass ignition tube, devised 
for this purpose; several of these tubes, plugged loosely with cotton, are put 


Fic. 9.—ROo.uts oF STERIL- 
IZED SILK THREADS ON 
GuAss BospBpins PRE- 
SERVED IN STOUT GLASS 
IGNITION TUBES. 3 OR- 
DINARY SIZE. 


in a steam sterilizer for an hour the first day, and on 
the two days following for half an hour each time. The 
steam passes through the cotton without restraint, and 
acts upon the silk as easily as if it lay loose in the steril- 


izer. On removing the tubes, the cotton in the mouth is 


pushed tightly in and they are stored away in glass jars 
until wanted. Silk which remains over after an opera- 
tion may be resterilized in the same way, but it is apt to 
be weakened after the second sterilization. 

Instead of using a receptacle such as is figured here, 
another plan, equally economical and satisfactory, may 
be adopted of employing stout glass tubing, cut in suit- 
able lengths, and plugged with cotton at both ends. 

If it is necessary to take but one reel of silk out of a 
tube, it may be done without contaminating the rest by 
oem removing the cotton stopper between the third 
and fourth fingers, taking care that the surface of the cot- 


ton which comes in contact with the tube does not touch 


anything else, while holding the tube obliquely to facili- 
tate removing the reel with a pair of sterilized forceps. 

Silkworm Gut.——To sterilize silkworm gut, a dozen 
pieces or more are loosely twisted together, doubled, and 
put into an ignition tube or a piece of ignition glass 
tubing plugged at both ends, and sterilized in the same 
way as the silk. 

Catgut.—The employment of catgut sterilized by de- 
fective methods has, in at least three recorded instances 
in my own practice, been productive of serious outbreaks 
of infection. That the majority of methods are unsafe 
is shown by the great number proposed. From 1890 to 
1894 I used catgut prepared by soaking in ether and 
then boiling in alcohol under pressure. The results from 
its use were good until the beginning of 1894, when an 
outbreak of sepsis occurred which caused four baathe. and 
while we had no direct bacteriological evidence against 
the suspected catgut, which had been used in all the 
cases, circumstantial evidence was so strong as to leave 
little doubt as to its réle. Catgut was therefore given 
up entirely, and was not used again until 1895, when I 
adopted Krénig’s cumol catgut. 


Briefly stated, Krénig’s method consists, first, in the gradual heating of the 
catgut at 70° ©. for two hours, to drive off the hygroscopic water; second, 
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heating in cumol to a temperature of 165° C.; third, transferring to benzin, 
where it may remain until ready for use, or whence it can be transferred to 


Petri dishes. 

The experiments made by Drs. Clark 
and Miller, of the Johns Hopkins Hos- 
pital gynecological staff, demonstrated 
beyond doubt the correctness of Krénig’s 
method in general, but showed that it 
was defective in that the catgut was 
transferred to benzin, which is not al- 
ways sterile. It was therefore possible 


that the suture material might become 


reinfected by the benzin. As a result 
of their experiments the following modi- 
fied method has been adopted: 

1. Cut the catgut into the desired 
lengths and wind twelve strands into a 
figure-of-eight form, so that it may be 
slipped into a large test tube. 

2. Bring the catgut gradually up to 
a temperature of 80° C., and hold it at 
this point for one hour. 

3. Place the catgut in eumol, which 
must not be above a temperature of 
Heel. raise it to 165° ©, and: hold 
it at this point for one hour. 

4. Pour off the eumol and either 
allow the heat of the sand bath to dry 


the catgut or transfer it to a hot-air 


oven, at a temperature of 100° C., for 
two hours. 

5. Transfer the rings with sterile 
forceps to test tubes, previously steril- 
ized as in the laboratory. | 

In making the catgut up into skeins 
it is only necessary to tie the ends in the 
isthmus of the figure-of-eight to hold 
them securely in proper shape. If con- 
venient, it is better to use the hot-air 
oven for the drying process, but this 
is not absolutely essential, for a sand 


Fig. 10.—SKEINS oF CATGUT STERILIZED WITH 
CuMoL AND PRESERVED IN GLASss IGNI- 
TION TUBES. ‘#} ORDINARY SIZE. 


bath can be improvised, as suggested by Krénig, to serve this purpose. A 
beaker glass of at least a half-liter capacity is embedded three-fourths of 
its height in a tin or agate-ware vessel of sufficient capacity to permit three- 
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fourths of an inch of sand to be packed about the sides and beneath the 


glass. 


In drying or boiling, the catgut should not come in contact with the bottom 
or sides of the vessel, but should be suspended on slender wire supports or 


placed upon cotton loosely packed in the bottom. 


During the drying process 


the beaker glass is covered with a sheet of pasteboard, through which a centi- 
grade thermometer is thrust, so that the mercury bulb may be suspended about 
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Fie. 11.—J. G. CuarK’s Cumou STERILIZER. 


HK, tap for removing cumol from cylinder; F, funnel through 
which cumol is poured into cylinder; G, glass tube connected 
above and below with cylinder to show the amount of cumol; 
S, sand between outer and inner vessels; V, vent. 


midway in the vessel. In 
this way the temperature 
can be perfectly regulated. 
A Bunsen burner is placed 
under the sand bath and the 
temperature in the beaker 
glass is slowly brought up to 
80° C., where it is held for 
one hour to dry the catgut. 
A higher temperature than 
100° C., before the catgut 
is thoroughly dry, renders 
it brittle; this step in the 
method must be carried out 
most carefully. When the 
drying process 1s completed 
the cumol is poured into the 
beaker glass and brought up 
to a temperature of 165° C., 
a little short of the boil- 
ing point, with two Bunsen 
burners. A copper-wire net- 
ting should be placed over 
the beaker glass to prevent 
the ignition of the cumol. 
This temperature is more 
than sufficient to kill all 
micro-organisms, and it is 
not desirable to allow the 
cumol to boil, as_ boiling 
causes unnecessary evapora- 
tion. The catgut is left 


for one hour at this temperature, when the cumol is poured off for subse- 


quent use. 


" 


Cumol, which is of a clear, limpid, slightly yellowish appearance when 
procured from the chemist, is changed to a brownish color by boiling. 
The catgut is allowed to remain in the sand bath until the excess of cumol 
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is driven ‘off and it appears entirely free from any oily matter. A period of 
one to two hours is usually sufficient to dry it thoroughly. 

From the sand bath or hot-air oven it is transferred with sterile forceps to 
sterile test tubes, such as are used for culture media, in which it is preserved 
from contamination until ready for use. Small .quantities should be placed in 
each tube, to obviate the necessity of opening them too frequently. 

In conclusion, it is well to bear in mind that while cumol is not explosive, it 
is very inflammable, and great care should be observed in lifting the wire screen 
from the beaker glass, to prevent drops of the cumol from falling into the flame, 
or on the heated piece of metal on which the sand bath rests, as it will take fire, 
flare up, and ignite the fluid in the beaker glass. Such an accident has occurred 
three times in our experience, and several deaths have been caused by it in 
other clinics. 

Catgut may be securely sterilized with perfect safety by using the follow- 
ing apparatus constructed by Dr. J. G. Clark with the aid of Mr. A. V. M. 
Sprague. The materials are brass and copper, brass for the cast parts and cop- 
per for the cylinders. A cylindrical vessel of copper, 5 inches in diameter and 
8 inches in height, is fixed within a similar larger cylinder, so as to leave a 
space of one inch between the two on all sides and at the bottom. This space is 
compactly filled with dry sand. The apparatus is supported on legs raising it 
6 inches above the tray on which it rests. The upper end terminates in a bronze, 
metal-flanged top, upon which rests a dome head of cast bronze. The head is 
bolted tightly to the body of the apparatus, but may be quickly removed so as 
to reach the interior. The sterilizer is provided with a glass gauge to show the 
‘quantity of cumol in the cylinder, and a thermometer registers the tempera- 
ture of the fluid; there is an attachment for a hose to carry off the vapor as it 
is generated. The sand between the cylinders is heated by a Bunsen gas burner, 
which stands on the tray; a uniform heat is easily generated, raising the tem- 
perature of the cumol quickly to 165° C. (830° F.), necessary for the sterili- 
zation. 

An admirable method of sterilizing and storing catgut is that of Dr. 
Willard Bartlett, of St. Louis, Mo., which has been extensively tried, with 
entire success, by the brothers Mayo, of Rochester, Minn. Dr. Bartlett de- 
scribes the process as follows (“A Simple Method of Sterilizing and Storing 
Cateut—Preliminary Report,’ Interst. Med. Jour., 1905, vol. xii, No. 3): 

1. The strands are cut into convenient lengths, say 30 inches, and made 
into little coils about as large as a silver quarter of a dollar. These coils in 
any desired number are then strung like beads onto a thread, so that the whole 
quantity can be conveniently handled by simply grasping the thread. 

9. The string of catgut coils is dried for one hour at a temperature of 
180° F., and then for a second hour at 220° F., the change in temperature 
being gradually accomplished. 

3. The catgut is placed in liquid albolene, where it is allowed to remain 
until. perfectly “clear,” in the sense that the term is used in the preparation 
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of histological specimens. This is usually accomplished in a few hours, though 
it has been my custom to allow the gut to remain in the oil over night. 

4. The vessel containing the oil is placed upon a sand bath and the tem- 
perature raised during one hour to 820° F., which temperature is maintained 
for a second hour. 

5. By seizing the thread with a sterile forceps the catgut is lifted out of 
the oil and placed in a mixture of iodine crystals, one part, and Columbian 
spirits (deodorized methyl alcohol), one hundred parts. In this fluid it is 
stored permantly, and is ready for use in twenty-four hours; the thread is then 
eut and withdrawn. 7 

Gauze, or cheese cloth, is used in large quantities during operations and 
for the dressings afterward, and it is bought to advantage in bales of one hun- 
dred yards each. It forms the best covering for parts of the body around the | 
field of operation, and is a good absorbent and protective when laid as a 
dressing, six to eight folds thick, on wounds. It is also valuable for making 
pads to be used in the abdomen during an operation, and for small gauze 
sponges. | 

Absorbent cotton, which is common cotton cleansed and deprived of its oil 
in order to render it absorbent, is the most efficient dressing we possess for 
taking up discharges, whether applied to the vulva or over an abdominal wound, 
either directly or on top of a gauze pad. It is also used in padding the in- 
equalities of the abdomen after an abdominal operation before applying a 
bandage. 

Cotton bolsters covered with gauze are needed to hold back the obtruding 
coils of intestines in abdominal operations. They are made of non-absorbent 
cotton, which does not take up moisture, and so preserves its elasticity. ihe 
cotton is prepared in rolls 4 to 6 em. (14 to 23 inches) in diameter, which 
are then cut in lengths of 12 em. (5 inches) and covered with gauze. 

Gauze, cotton, towels, and bandages must be sterilized fractionally by placing 
them in the steam sterilizer for an hour, then taking them out and again steril- 
izing them for half an hour at a time on two successive days. After steriliza- 
tion they should be preserved in large glass jars. It is easier to take what is 
wanted from the stock without contaminating the rest if, instead of keeping it 
in bulk, it is broken up into smaller packages before sterilization and rolled im 
towels or gauze. These small rolls should be kept unopened until needed. 
When called for, the nurse lifts one of the rolls from the jar, and, unpinning 
it without touching its contents, lets the ends fall back and holds it to the 
operator or dresser, who then takes what he wants. Dressings sterilized for 
immediate use may be used with perfect safety, the fractional sterilization 
being necessary only when they are to be stored for future use. 

Where enormous quantities of gauze are used the expense may be diminished 
one half by sterilizing and using it over again, as suggested by Dr. J. C. Blood- 
good, of the Johns Hopkins Hospital, where the gauze, after using it once, 
unless the case is known to have heen a streptococcus infection, is washed out 
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in cold water and then soaked in a strong solution of carbonate of soda to 
cleanse and remove the blood; it is then taken to the laundry, boiled and dried, 


‘and sent back. The patients now smooth it out and roll it up, after which it 


is sterilized in a steam sterilizer for a half an hour, and used in the ward for 
various dressings. But a layer of new gauze is always put next to a recent 
wound. aa | 

Iodoform gauze is prepared with aseptic hands by rolling plain sterilized | 
gauze in 3-meter (about 3 yard) lengths, and then cutting up the roll into 
different lengths and breadths to meet the various requirements. 

Before dividing the large roll into these smaller pieces it is saturated with 
the following iodoform mixture: To 180 ¢.c. (6 ounces) of warm water, made 
into a good suds with Castile soap, add 45 ce (an ounce and a half) of 
powdered iodoform, and mix it well in a clean basin with a glass rod. Then 
immerse the roll of gauze in the liquid, and work it with the hands until the 
iodoform has been completely taken up into the meshes of the roll. This is 
now sterilized three times in the steam sterilizer. 

Sponges.— Sponges are difficult to sterilize, and for this reason were for 
some time largely abandoned, but at present they are again used freely in 


abdominal surgery. No substitute possesses the same degree of elasticity and 


absorptive power; but the responsibility of sterilizing sponges is so great that 
it must never be left to druggists or instrument makers. 

Steps in the preparation of sponges. 

1. Lay them in a stout cloth and pound sufficiently to break up grit and 
hme. 
| 2. Rinse with warm water ten or more times until it remains clear. 

8. Immerse in a muriatic acid solution, 15 ¢.c. to 1 liter (5ij to Oj), for 
twenty-four hours. 

4. Immerse in a saturated warm solution of permanganate of potassium. 

5. Decolorize in a hot saturated oxalic acid solution. 

6. Pass through limewater to take out all the oxalic acid. 

7. Rinse thoroughly in plain sterilized water. 

8. Immerse in a 1—1,000 solution of bichloride of mercury for twenty-four 
hours. 

9. Preserve, until used, in a 3 per cent-carbolic acid solution. 

The hands manipulating the sponges during these preparations, from 
step four on, must be sterile, and much of the manipulation may be done 
with instruments. 

- When wanted for use, the sponges are lifted out with a long pair of steril- 
ized forceps, and rinsed in sterilized water. I never use the same sponge 
twice, although this may be safely done after aseptic operations. 

The best substitute for a sponge is Berlin wool made into a small ball and 
covered with gauze, which can be sterilized in the ordinary way in the steam — 
sterilizer. Another good substitute for sponges is small gauze mops, made by 
cutting gauze into convenient strips and rolling these into small balls; a suffi- 
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cient quantity of these sponges can be prepared before operation by the nurse, 
stored in linen bags, and sterilized by the fractional method. 

In operations in private houses, where the water supply is questionable, the - 
so-called dry technique, in which dry gauze and sponges are used instead 
of water, is decidedly safer. | 

Rubber drainage pads are especially valuable in permitting an abundant use 
of water without wetting the patient’s clothes or the floor. The largest size, 
devised for drainage in ovariotomy and abdominal surgery in general, 1s a 
circular sheet of rubber 62 em. (25 inches) in diameter, with a Tim LO<em: 

(4 inches) in diameter, which is inflated when in use. An apron 61 em. (24 
inches) long, extending over the edge of the table down into a bucket, carries 
away the waste. The patient rests with her buttocks at about the center of 
the cushion, and her clothes drawn well above it; all water poured on the 
abdomen runs over the sides or between the thighs down on to the rubber, 
where it is diverted by the inflated rim toward the apron, and so carried over 
the edge of the table into the bucket. : 

A rectangular perineal pad is needed in vaginal operations, facilitating the 
abundant use of water by protecting the back and sides, and diverting the 
water by its inflated rim and apron over the side of the table into a receptacle. 
Its measurements are: Width, 34 em. (14 inches); length of apron, 54 cm. 
(22 inches); and size of inflated rim, 9 em. (4 inches). 

These pads are cleansed by scrubbing after each operation with soap and 
water. If they are discolored, they are sponged off with a saturated oxalic acid 
solution. If infected, they may be rinsed with a 1-500 bichloride solution 
and hung in a sunny place to dry. : 

Vessels.—Glass, hard-rubber, porcelain-lined, or agate-ware vessels hold the 
instruments, immersed in hot water, during the operation. The smooth, hard 
surface does not readily lodge septic material, and is easily cleansed after an 
operation. Rubber trays are useful in private practice, on account of lightness 
in transportation, and the fact that a number can be nested without chipping. 
Glass vessels, although so perfectly in harmony with their surroundings in 
appearance, and so desirable on account of their transparency, which reveals 
at once the slightest spot, ought to be given up because their fragility makes 
it impossible to subject them to the rigid requirements of steam sterilization 
without constant losses from breakage. Pure white porcelain-lined vessels must 
be used in place of glass. 

In clinics where the steam sterilizer is sufficiently large, the best way to 
sterilize the dishes is to put them in the steam bath along with the dressings. 


PREPARATION OF THE OPERATOR, ASSISTANTS, AND NURSES. 


Personal cleanliness must be observed by frequent bathing, changes of 
underclothing and of linen, and by wearing clean, well-brushed clothes. A 
‘man who is dirty in his general habits is unfit to practice surgery. The obli- 
vation to keep clean begins long before entering the operating room for the 
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purpose of ‘‘ washing up ”: it is a duty devolving upon surgeon, assistants, 
and nurses, at all times, to avoid direct contact with septic materials when- 
ever it is possible, and to serub the hands thoroughly and, in many cases, to 
sterilize them carefully immediately after any such contact. Both surgeon and 
assistants should acquire a feeling of instinctive aversion to touching anything 


septic. 


Septic cases must be relegated to the end of the operating list. On con- 
cluding a septic operation the conscientious operator will at once think of his 
next work, though it may be several days off, and he will immediately proceed, 
while his hands are still moist, to secure a thorough mechanical disinfection 
with soap and water. He will also do well to repeat this several times in the 
interval, at home or in the clinic. 

The preparation for an operation begins, therefore, at the preceding opera- 
tion; it may be days beforehand. 

An assistant whose ward work brings him into direct contact with abscesses 
and sloughing carcinomatous cases, and, above all, one who has charge of, or 
has examined a case of puerperal fever, must be debarred from helping at 
operations. : 

Operating Suit.—Preparatory to operation, the coat, vest, shirt, and trousers 
must be removed and a sterilized linen suit put on; the jacket is made with 
short sleeves, for the upper arm only, and buttoned up the back; the trousers, 
if made of a separate piece, have a draw-string at the waist, and are made 
without buttons or buckles. A sterilized linen cap and white canvas shoes 
complete a costume fulfilling the requirements of an aseptic technique. Just 
before each operation the nurse takes a sterilized gown out of her stock of sup- 
plies and puts it on the operator, covering his arms, body, and legs down to 
the floor. After this, rubber gloves must be put on and the mouth must be 
covered with a napkin of from six to eight pieces of gauze tied with four tapes 
on top of the head and behind the neck. 

Brushes.—The brushes for scrubbing the hands and nails must be made of 
stiff bristles, or, better, of a vegetable fiber, such as the Mexican ‘Tampico 
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grass, of durable quality; they are sterilized after every use in the steam ster- 
ilizer, and kept in a wire basket. The brush should have a strong wooden 
back, to afford a good grasp, and should not measure less than 12 by 4.5 em. 
The fiber brushes stand repeated sterilizations. As soon as the fiber gets soft 
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the brush must be thrown away. The same brush must never be used by two 
different persons, or twice by the same person without resterilization. 

As I visit various clinies, I often see no more serious defect in their tech- 
nique than the miserable, insignificant, flabby nail brushes, sometimes used by 
the surgeon and all his assistants in common, without any, or with at most but 
one sterilization. Scrubbing the hands, and particularly the nails, with such 
brushes becomes a farce. 

Disinfection of Hands and Forearms.—The first duty of the operator, assist~ 
ants, and nurses upon entering the operating room is to remove from hands and 
forearms all contamination from the thousand contacts of daily life, as well as . 
to destroy those germs which have their habitat in the superficial parts of the 
skin and under the nails. 

The nails should be kept short to facilitate cleansing the subungual spaces. 
The physician no longer feels a pride, as in the old days, referred to by H. R. 
Storer (Amer. Jour. Obst., 1869, vol. 1, p. 122), when he says: “‘ I am aware 
that many accoucheurs pride themselves on a nail that would do credit to a 
Chinese mandarin, upon the ground that it is useful for the purpose of scratch- 
ing through an unusually tough bag of fetal membranes that may not have 
easily ruptured, or for artificially detaching a detained or adherent placenta.” 
The free margin of the nail should be left about 1 mm. in length; the best 
time for performing this little toilet operation is at home, while the nails are 
soft after the morning ablutions. It is always offensive to the sense of clean- 
liness to see a surgeon chpping his nails in the sterilizing or operating room, 
and letting the cuttings fall to the floor. 

Many methods of hand disinfection have been proposed. Among’ these, 
Firbringer’s is perhaps the most commonly known and generally used. To 
carry out this method the hands are scrubbed for a minute with soap and water 
as hot as can be borne; they are then rubbed for a minute with 80 per cent 
alcohol, and finally washed with a 0.5 per cent sublimate solution. 

This method yields fair results, but it is not absolutely certain, as shown 
by my own experiments; for even after the most careful use of the proce- 
dure, if the mercury is precipitated by a sulphide of ammonium solution, cul- 
tures can often be obtained from the scrapings from the skin and subungual 
spaces. 

Welch says in this connection: “It may be urged that it is not necessary 
actually to kill the bacteria upon the skin; it is sufficient if they are rendered 
incapable of growth; and as most of those which are not killed by the sublimate 
do not grow upon our ordinary nutrient media, it is reasonable to infer that 
they will not grow upon wounds. This line of argument certainly deserves 
consideration. Nevertheless, there is no positive proof that these bacteria will 
not grow in wounds under some conditions, and surely we shall feel safer with 
a method of disinfection which actually kills the bacteria.” 

I adopted, in 1889, the permanganate of potassium and oxalic acid method 


of disinfection of hands, which had been used by Prof. F. Schatz, of Rostock, 
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for the purpose of prolonging the act of washing the hands for greater security, 

but not with any germicidal intent. In 1891 my assistants, Drs. Robb and 
Ghriskey, carried out a series of bacteriological experiments to test the efficacy 

of this method, and these were embodied in an article written for the American 

Journal of Obstetrics, vol. xxiv. 

| From these studies I arrived at the following conclusions, which have stood 
the test of time: 

1. Staphylococci are present on the hands of all persons. 

9. It is impossible to get rid of these organisms even by serubbing the hands 
and nails from ten to twenty-five minutes with a sterilized brush, soap, and 
water at a temperature of 40° C. 

28 The bichloride of mercury solutions as used, up to 1 to 500, are not 
germicidal as supposed, but they are inhibitory, as demonstrated by cultures 
erowing after the precipitation of the bichloride with ammonium sulphide 
(Geppert). 

At the time these experiments were conducted it was believed that 
the permanganate of potassium was the active germicidal agent, the oxalic 
acid being used simply to neutralize and decolorize the permanganate of 
potassium. ? | 

A series of experiments by Dr. Mary Sherwood, conducted in 1893 at my 
request, to determine the relative part played by these two chemicals in the 
process of disinfection, led, however, to the conclusion that both the perman- 
ganate of potassium and oxalic acid were germicides, but that the oxalic acid, 
at a temperature of about 40° C., is a much more powerful germicide than 
permanganate of potassium. (See Johns Hopkins Hospital Leports, vol. 111, 
p. 359.) 

The strong evidence furnished by these two series of experiments regard- 
ing the efficacy of the permanganate and oxalic acid as disinfectants is further 
sustained by an extended practical experience. . 

In my clinic the cleansing and disinfection of the hands and 
forearms is accomplished in four steps: 

1. The hands and forearms are first vigorously scrubbed for ten minutes 
with a brush, using common, brown kitchen soap or green soap and hot water. 
Particular attention must be given to scrubbing the surfaces between the 
fingers, and to the nails, which must not be more than 1 mm. in length. The : 
most vigorous efforts in washing must be devoted to the spaces beneath and 
- about the nails. The water should be as warm as can be comfortably borne, 
and either constantly changed with fresh water running in, or poured out 
and changed completely four or five times. The duration of this important 
step must not be measured by guessing; a clock must stand directly over the 
wash-basins, and assistants and nurses for the first three months should be 
required to spend never less than fifteen minutes in cleansing their hands. 
After the experience in washing thus gained, the time may be reduced to ten 
minutes. Although the hands and arms now appear clean, they are not aseptic, 
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for cultures taken from beneath the nails and from the skin will develop colo- 
nies of micrococci, often in large number, and in spite of any washing, how- 
ever ie Se and thorough.. 

. The hands, thus ineclancang cleaned and softened, are. next iraneeee 
in a hot eNiiratad solution of permanganate if potassium until 
stained a deep mahogany color. 

3. They are then immersed at once in a saturated solution of 
oxalic acid, which decolorizes and completely sterilizes them. The oxalic 
acid solution should be as warm as can conveniently be borne. 

4, The oxalic acid may be removed by rinsing the hands in warm water, 
but it is better for this purpose to keep on hand a dish of sterilized lLimewater, 
which at once precipitates the oxalate of lime. 

One of the most satisfactory methods of cleansing the hands is the use of 
nascent chlorine, as recommended by R. Weir (Med. Rec., April 3, 1897, p. 
47). After scrubbing the hands with warm water and soap, the surgeon takes 
up a few crystals of carbonate of soda (washing soda) and, dissolving - 
them with, a little warm water, rubs them well over his hands and arms. He 
next takes a small spoonful of the chlorate of lime and distributes this 
actively over hands and forearms already covered with the soda solution. As 
the chlorine is thus generated out of the pasty substance formed by the 
mixture, the chemical action produces a decided feeling of warmth and an odor 
which, to a sanitarian, carries with it pleasant suggestions of cleanliness. After 
the hands and arms have been thoroughly rubbed and brushed for from three 
to five minutes with this species of chlorine soap, particular attention being 
paid to the nails, the mixture is washed off with warm water, after which the 
rubber gloves may be put on. 

Ahlfeld’s method of sterilizing the hands (Deutsch. med. Wochenschr., 
1897, No. 8) is a very simple one. After cutting the nails and duly cleansing 
the subungual spaces, the hands are washed for five minutes with hot water and 
soap, rinsed in clean water, and then brushed with pure alcohol. This opera- 
tion is followed by a thorough rubbing with flannel. 

The advantages of alcohol used in this way, as shown by experiments by 
Ahlfeld, Reinicke, Poten, Fiirbringer, and Freyham, are: (1) It exercises 
bactericidal properties; (2) it dissolves fatty substances, and by its union with 
water, it not only enters deeply itself, but opens the way for more thorough 
penetration of sublimate or any other disinfectant subsequently applied; (3) 
it loosens the superficial epidermis with the attached dirt and bacteria, and - 
carries it off. 

Beringer: s method of disinfecting the hands i 1S similar to nat of Ahlfeld. 
It consists in: 

1. Thorough cleansing of the nails and washing the hands with soap and 
water and a brush. , | 

2. Washing for a minute in alcohol not below 80 per cent (Gottstein 
recommends alcohol between 50 and 70 per cent). 
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3. Thorough rubbing of the hands in a 8 per cent solution of carbolic 
acid, or a 1 to 2 pro mille solution of corrosive sublimate. 

After such a thorough preliminary disinfection it will still be necessary to 
return to the wash-basins frequently during the preliminary preparations and 
during the operation to remove the contamination of various necessary contacts 


with substances not sterilized—such as the body of the patient, the outer sur- 
faces of dishes, lids, ete. 


By turning again to the wash-basins and vigorously scrubbing for thirty 
seconds or more with a fresh sterilized brush, the superficial contamination is 
removed. 

Pads of sterilized gauze 15 em. (6 inches) square are useful in enabling 
assistants and nurses to touch handles and lids of jars, etc., without con- 
tamination. 

With the completion of these antiseptic preparations the operator and his 
assistants are in a position to go on with their work under the new antiseptic 


régime; for the efficient employment of antisepsis before the opera- 
‘tion has secured a condition of asepsis which it will henceforth be the con- 


stant effort of surgeon, assistants, and nurses to maintain throughout and after 
the operation. 

Although the methods just detailed are indispensable in the preparations 
for an operation, it is still more important that the surgeon, assistants, 
and nurses should live under such a keen realization of the vital relations 
of sepsis, antisepsis, and asepsis to their work that they shall always feel an 
instinctive repugnance to contact with any septic material. This sensibility 
must be especially alert in relation to intestinal and vaginal examinations, 
treating abscesses, handling sloughs, or touching pathological matter at autop- 
sies, ete. The occasions are rare which justify a surgeon in engaging directly 
in a post-mortem examination or in handling septic specimens at all. After 
any such necessary exposure the operator should scrub his hands and forearms . 
thoroughly with soap and warm water, and finally sterilize them with the hot 
saturated permanganate of potassium and oxalic acid solutions. 

Surgical assistants and nurses are at all times disqualified by their occupa- 
tion from taking any part in a post-mortem examination. This. instinctive 
shrinking from infection, keeping always on guard against sepsis, may well 
be termed “ the antiseptic conscience.” 

Rubber Gloves.—The introduction of rubber gloves for the hands of sur- 
geons and their assistants during operations marks a notable era in the annals_ 
of antiseptic surgery. There is, perhaps, no other single feature in our sur- 
gical technique which has done so much to reduce both the mortality and the 
morbidity of grave operations. The practice of wearing gloves while operating 
is now universal in first-class clinics, and is, therefore, obligatory upon every 
conscientious surgeon. | } 

The value of the glove is, first, that it protects the wound from the hands 
of the surgeon, which can never be absolutely sterile ; second, that the surgeons 
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and his assistants are protected from contact with any septic material, and 
therefore they run no risk of transporting germs from one patient to another. 
For these reasons gloves should always be worn during examinations or the 
dressing of wounds where there are infectious and suppurating surfaces with 
which the hands are necessarily brought in contact. 

- The best gloves are those made of rubber, in three grades, thin, medium, 
and thick. The thick gloves, which cost about $1.50 a pair, outlast many pairs 
of thin ones and are equally satisfactory for all ordinary purposes, but where 
a delicate sense of touch is called for, the thin gloves are more satisfactory. 
An economical plan is for the operator himself to wear the thin gloves, while 
the assistants and nurses wear those of thicker texture. 

Sterilization of Gloves.—The gloves must be placed in a linen bag, 
immersed in boiling water, and boiled for five minutes. The boiler must 
be tightly covered. When A gloves are taken out they should be placed in 
a dish of bichloride. To keep ie gloves sterilized they must be filled with 
boiling water in order to keep the air out, then dropped into a boiler and 
boiled five minutes. They should be lifted out with forceps, and after the 
water is carefully drained off, placed in sterile towels. 

It is not generally known, I think, that gloves were first systematically 
employed in the clinic of W. S. Halsted, at the Johns Hopkins Hospital. 
Halsted speaks of their use in the Johns Hopkins Hospital Reports (1891, 
vol. ii, p. 308), where, in describing his technique, he states that “ the assistant 
who passes the instruments wears thin rubber gloves, which are disinfected in 
a corrosive sublimate solution.” From the year 1890 on, Halsted has per- 
sistently and consistently used these gloves in all his operations. As he writes 
to me: ‘’ From the day that the first pair was worn we have never ceased to 
employ rubber gloves in my clinic.” In my own clinic, which from the very 
first has owed so much to that of Halsted, gloves were introduced by my 
assistant, Hunter Robb, who fully describes their use and the methods for their 
sterilization and preservation in his work on “ Aseptic Surgical Technic,” 
1894, p. 125 (see also Centralbl. f. Chir., 1895, Bd. xxii, p.. 741). 

Rubber gloves were next recommended by Zoege von Manteuffel in Dorpat 
(Centralbl. f. Chir., 1897, p. 553); in the same year Mikulicz recommended 
the use of cotton gloves (Centralbl. f. Chir., loc. cit., p. 713) which perfectly 
protect the wound from infection through the subungual spaces, and have been 
shown to be perfectly satisfactory, if changed one or more times during an opera- 
tion. These gloves are those used by waiters in Germany and known as 
““ feine Dienerhandschuhe”’; they cost about 68 cents a dozen. 

Wolffler (Beitrage z. kl. Chir., 1897, Bd. xix) uses leather military gloves, 
which have been preserved in 3 per cent carbolized glycerin or 1—5,000 
sublimate solution. In abdominal operations the gloves are washed out in a 
salt solution. 

Mouth Protector.—The operator and the assistant who stands opposite to 
him should always wear protectors over the mouth, consisting of some six to 
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eight folds of gauze, made up into the shape of a little napkin with tapes 
attached at the four corners, and tied over the top of the head and back of the 
neck. This simple device serves to protect the patient from infection through 
little particles of sputum escaping from the mouth during acts of breathing 
or speaking. Fliigge, Miller, Formad, and Hiibener have shown how serious 


is the risk of infection from this source. Mikulicz (Centralbl. f. Chir., 1898, 


Bd. xxv, Beilag No. 26, p. 9) describes Hiibener’s face mask devised for this 
purpose and used in his clinic in Breslau. 
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1. Differences between private and hospital surgery (p. 28): Three plans for preparing sterilized 
kit: In a public hospital. Room prepared in surgeon’s own house. By associate in 
private hospital. 

. Equipment of sterilizing room at surgeon’s house (p. 29). 

. Sterilization of instruments, dressings, and ligatures (p. 29). | 

. Instrument bags (p. 32): Contents. Plastic operations. Abdominal operations. 

. Preparation of room for operation (p. 34). 
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DIFFERENCE BETWEEN PRIVATE AND HOSPITAL SURGERY. 


ANTISEPSIS and asepsis can be attained and carried out in private prac- 
tice only with a greater expenditure of time and trouble, in marked contrast 
to the facilities of the operating room in the modern hospital. With due 
care, however, and constant painstaking attention to details, a room in a pri- 
vate house may be so prepared that the principles already laid down need 
not be violated. 

The chief difficulties encountered are in thorough sterilization and in the 
preservation of the instruments and dressings in an aseptic state, together 
with the proper preparation of vessels, towels, and sheets at the patient’s home. 
The surgeon is sometimes compelled to intrust these matters to unskilled assist- 
ants, or, In an emergency, even to the family servants. Another reason why 
work in private houses is less satisfactory must not be overlooked; it is the 
embarrassment of the new surroundings to the surgeon himself. The number 
and disposition of assistants, the source of light, the slight delays on the part 
of the nurses in attending to their duties, as well as the many minor questions 
as to the bacteriological condition of this or that article, all contribute to em- 
phasize the difference between routine and emergency work. Not: the least 
distressing feature of surgical work in private practice is the liability to forget 
important instruments in packing the kit, or the awkwardness of a makeshift 
when an unexpected need has arisen, which cannot be supplied from the arma- 
mentarium at hand. 

But, in spite of all the objections which may be raised, a large amount of 
gynecological work will continue to be done in private houses. Such are the 
emergency cases which dare not travel, and the patients of surgeons without 
satisfactory clinical conveniences, or of those whose practice lies largely in 
country districts, where a repugnance to a hospital still lingers. 

In spite of all precautions and preparations, I confess to a feeling of anxiety 


after important operations in private, which is only relieved when the patient 
28 | 


EQUIPMENT OF STERILIZING ROOM AT SURGEON'S HOME. 29 


is convalescent. The first difficulty to be met is the need of suitable assist- 
ance. Every operator with a large practice must have a trained assistant to 
help him in his private operations, to care for the instruments, and to make 
the necessary preliminary preparations for operation at the house of the patient. 
Such an assistant must be a man with a broad hospital training. The second 
point of importance is the sterilization of the instruments and dressings. ‘The 
instruments may be sterilized either before going to the patient’s house or 
upon arriving there; the dressings must always be sterilized beforehand. 

My own method has been to sterilize and pack away all instruments and 
dressings immediately after returning from an operation, so as to be ready for 
a call at any moment. I keep prepared in this way three bags of instruments 
and dressings: one, for an ordinary gynecological examination and for dilata- 
tion and curettage; another, for plastic operations ; and the third, for abdominal 
surgery. . 

I have tried three plans in the preparation of an instrument kit: first, to 
have it prepared by my resident at a public hospital; second, to fit up a steriliz- 
ing room in my own house; and, third—my present plan—to place all prepara- 
tions in the hands of my associate in my private hospital, who supervises the 
work of the operating-room nurse in putting them in order. The last plan 
is the most satisfactory, but for the sake of the great number of surgeons who | 
must prepare at home, I describe the 


EQUIPMENT OF A STERILIZING ROOM AT THE SURGEON’S HOME. 


When possible, a special room should be set apart for this purpose. It 
need not be larger than 8 by 10 feet—big enough to hold the instrument case 
and receptacles for dressings, a sterilizer, and a washstand. It should be well 
lighted, with walls coated with a light enamel paint. If the floor is not close 
jointed, linoleum or oilcloth, turned up against the washboard at the edges, 
gives a clean surface, which may be frequently mopped. 

A glass instrument case with a metal frame is the best for purposes of clean- 
liness, but one of hard wood, preferably oak, will answer. The shelves upon 
which the instruments lie should be of glass or else covered with glass plates. 

A steam sterilizer of the Arnold pattern occupies one corner of the room, 
with a large Bunsen burner beneath it. A sink, 2 by 4 feet, supplied with hot 
and cold water, is an important, but not an essential convenience. 

A wooden table with a glass or paraffined top, a bench, glass Jars for dress- 
ings, sponges, and ligatures, 3 enameled basins, 1 enameled dipper of a liter 
capacity, 2 agate-ware reservoirs holding 5 gallons each, and a large shallow 
boiler ona gas-burner for the instruments, complete the furniture of the room. 


STERILIZATION OF INST RUMENTS, DRESSINGS, AND LIGATURES. 


A large quantity of sterilized dressings, sponges, and ligatures ought always 
to be ready, so that they may be taken out of the supply jars at a moment’s 


30 ANTISEPSIS AND ASEPSIS IN PRIVATE PRACTICE. 


notice, without waiting to sterilize more; but the dressings should not be kept 
over a month without resterilization. 

The instruments must be sterilized immediately after Piveaning from an 
operation. To do this, they are first scrubbed with a brush with soap and 
warm water, especial care being taken to remove all visible traces of dirt from 
joints and corrugations. They are then wrapped in a towel, put on a rack im 
the long shallow boiler, and boiled for five minutes in a one per cent solution of 
carbonate of soda. The knives must be wrapped separately in absorbent cotton 
to protect the edges. 

Before beginning the preparations, the floor is mopped up and the table and 
chairs washed off with hot water and soap to remove the dust. All the agate- 
ware vessels are scrubbed with soap and water and scalded out with boiling 
water; the two large reservoirs are filled two-thirds full of water boiled for 
half an hour, and one of them set aside to cool. A half liter of a saturated 
solution of oxalic acid and a half liter of a saturated potassium permanganate 
solution are prepared in two of the agate basins, while a third basin is left for 
the hands. 

The hands are now scrubbed and disinfected by the permanganate of potas- 
sium and oxalic acid solution, as described in Chapter I; or a pair of sterilized 
rubber gloves may: be worn, and the thorough sterilization of the hands left 
until all the preparations have been made. The instruments are lifted out of 
the boiler and rinséd with plain boiling water, taken with a sterilized cup from 
the agate-ware reservoir. They are laid on one of the sterilized towels and at 
once wiped perfectly dry with another towel. If the water used is hot, they 
will dry much more rapidly. They are next assorted, the knives put in a 
special sterilized metal box by themselves, and placed in a sterilized bag of 
butcher’s linen. Sterilized instruments thus put away in a bag and stored in 
the kit will remain sterile until the bag is again opened. 

Dressings, ligatures, and sponges are best sterilized in bulk beforehand, 
when the following preparations are necessary: 

Silk and silkworm gut are cut the desired lengths, placed in stout igni- 
tion tubes plugged with cotton, and put in a wire basket. A dozen assorted 
needles are threaded with carriers and stuck in a large gauze pad, like a needle- 
book, so as to be rolled up. 

Pores are made up into bundles of two sizes, one containing 6 and the 
other 8 towels, and inclosed in a linen bag. | 

Cotton is cut in strips 30 cm. (12-inches) in length, made up into con- 
venient-sized packages, and rolled in towels securely pinned. : 

The gauze is doubled and cut in pieces one meter (40 inches) square, and 
one half meter (20 inches) square, and into pads 15 by 20 cm. (6 by 8 inches) 
in size and several folds thick. The large sizes are used to cover the abdomen 
in abdominal operations, and to cover the buttocks in vaginal operations; the 
medium sizes to lay in the abdominal cavity over the intestines during an 
operation; and the smaller pieces to protect the hands in grasping contam1- 
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nated objects, such as cautery handles, etc. For abdominal cases four large, 
four medium, and four small pieces should be put up into one package, while 
for plastic cases only two of the large and two of the small pieces are required. 
Each package should be wrapped in a towel, and then inclosed in an outer 
protector and sterilized. This enables the assistant to open the covering be- 
fore sterilizing his hands, and so does away with the necessity of having some 
one else open the packages for him later on, after his hands are sterilized. 
Protective stockings for perineal operations and T and abdominal bandages are 
laid in bags to be sterilized. Every bag before sterilization must bear a label 
stating its contents; this may be done by writing on the bag in large letters 
with indelible ink. When these packages are all ready they are put, loosely 
packed, together with the wire basket full of ignition tubes, into the sterilizer 
and steamed for one hour. Dressings thus sterilized only once should not be 
used except in cases of emergency; if there is time for deliberate preparation, 
the fractional method must be followed by sterilizing for half an hour upon 
each of the following two days. While the dressings are being sterilized, the 
elass jars in which they are to be stored must be thoroughly washed with soap 
and water, and rinsed out with a 1-500 bichloride solution, followed by warm 
sterilized water. After the first sterilization the wire basket containing the 
ligatures is lifted out and set aside for use. | The dressings, protected by a 
towel, are left to dry in the sterilizer with the top off. 

The ignition tubes containing ligatures are now marked with a label stating 
the size of the ligatures and the date of sterilization, after which they are stored 
away in glass jars, ready for use at any time, safe from the invasion of micro- 
organisms, which will not penetrate the cotton plugs or the linen envelopes. 
The linen bags are made up, in various sizes, of heavy butcher’s linen, closed 
with a draw-string. The bag should be enough longer than the instruments for 
the top to fold well over before tying. I use bags of the following dimensions: 
The larger size, 38 by 20 cm. (15 by 8 inches), for instruments and dressings ; 
the smaller sizes, 30 by 15 em. (12 by 6 inches), and 12 by 8 em. (5 by 3 
inches), for the rubber tubing, needles, etc. 

Rubber cloths and pads should be disinfected by scrubbing with soap and 
water, rinsing with boiling water, and finally, sponging with a 11,000 bichlo- 
ride of mercury solution; this is washed off, after which they are dried in the 
sunlight and inclosed in linen bags. The agate instrument trays should be 
rinsed with boiling water and set aside, filled with a 1-1,000 solution of bichlo- 
ride, for an hour; they are then rinsed off and inclosed in linen bags. From 
50 to 100 sponges should be sterilized at one time, according to the method 
deseribed in the preceding chapter. They are preserved in a carbolic acid solu- 
tion (3 per cent), which must be changed at least once in ten days. All the 
dressings, instruments, sponges, and accessories having been prepared, the 
operating bag may be packed. 
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INSTRUMENT BAGS. 


Canvas telescopic bags make a satisfactory operating kit. The most useful 
sizes are 38 by 21 cm. (15 by 8 inches), 60 by 30 em. (24 by 12 inches), and 
56 by 30 em. (22 by 12 inches). The largest size is for the abdominal instru- 
ments and accessories, the intermediate for plastic operations, and the smallest 
for making examinations, removal of sutures, dilatation and curettage. 

To pack the bag, a sterilized linen eloth is first laid in it, hanging well out. 
over the edges; then the instruments are put in, and finally, a complete list, dis- 
tinctly written on a card, is placed conspicuously on the inside cover. By con- 
sulting this list at any subsequent time, the surgeon knows at once what articles 
the bag contains without opening the packages, and can add any special instru- 
ments needed for particular cases. As the nurse packs the kit, she keeps the 
appropriate list for plastic or abdominal operations, before her, checking the 
articles as they are put in. The glass must be stored in the center to prevent 
breakage. When the bag is full a towel-is laid over its contents, and the linen 
cover is brought together and pinned over all. The instruments to be taken 
in plastic cases will be found enumerated in Chapter VI. 


ARTICLES FOR ABDOMINAL BAG. 
For Operator, Two Assistants, and Anesthetizer. 


Doctors’ canvas shoes (3 pair). 
Doctors’ canvas coat (1). 
Doctors’ basket-cloth suits (3). 
Doctors’ basket-cloth aprons (3). 
Doctors’ basket-cloth caps (3). 


Ether cone and sponge. 
Ether cans (8). 

Can opener. 

Chloroform and inhaler. 
Nitrous oxide gas apparatus. 


Fiber hand serubbing brushes (4). 
Soap. 

Green soap. 

Permanganate of potassium. 
Oxalic acid. 

Bichloride tablets. 

Rubber gloves (4 pair). 

Kelly pad. 

Scrub balls (4). 


Green-soap tincture. 
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Razor. 

Catheters. 

Tube for specimen of urine. 
Formalin (10 per cent), for pathological specimen. 
Vaseline. 

Mouth covers. 

Towels (4 packages, 6 to 8 in each). 
Gauze sponges. 

Abdominal sheet, open in center. 
Abdominal pads. 

Sponge dishes (2). 

Instrument dishes (2). 


Knives (2). 

Thumb forceps, short (2). 

Thumb forceps, long, curved (2). 
Clamps, short, curved (12). 

Clamps, long, curved (12). 

Clamps, straight (12). 

Sponge holders (2). 

Needle holders (one long and one short), 
Needles, assorted sizes (12). 

Intestinal needles. 

Uterine sound. 

Abdominal retractors (3). 

Long-toothed retractor (1). 

Tenaculum forceps (2). | 
Kelly’s Museux forceps (3 pair). 

Gauze packer. 

Spud, or curved knife, for hysterectomy. 
Scissors (blunt and pointed). 

Trocar and tubing. 

Appendix clamp. 

Paquelin cautery. 

Douche nozzle. | 

Long irrigation point, for flushing abdomen. 
Douche bag. 

Perineal pads. 

Mackintosh. 


Silk ligatures, Nos. 3 and 4. 
Catgut ligatures, Nos. 1, 2, 3, 4. 
Black silk ligatures, fine intestinal. 
Silkworm gut ligatures. 

4 
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Jodoform drains. 

Plain drains. 

Rubber drains. 

Sulphate of iron. 

Silver foil, for wound. 
Abdominal gauze dressing. 
Adhesive plaster. 
Scultetus bandage. 
Safety-pins. 


Platinum needles, for cultures. 
Culture tubes. 

Aleohol lamp. 

Infusion apparatus. 

Ethyl chloride. 

Salt tablets, for solution. 

Minim glass, for making solutions. 
Sodium carbonate, for sterilizing instruments. 
Rectal tube and funnel. 
Hypodermie syringe. 

Morphin. 

Strychnin. 

Digitalin. 

Atropin. 

Brandy. 

Pure carbolic acid. 


To these may be added the instruments required in perineal operations and 
in dilatation and curettage, if desired. 

If the operation is to be an abdominal one, it is essential to send with the 
kit a portable Trendelenburg table. One of the best I know of, 1s that of Dr. 
G. I. McKelway, of Philadelphia, made with a light wooden frame and im- 
permeable cover, weighing altogether 18 pounds, which is clamped on an ordi- 
nary kitchen table when used. Dr. G. M. Edebohls, of New York, has devised 
a beautiful light metal table, swinging on its support at any angle desired; it — 
weighs 36 pounds in its case, ready for shipping, and 34 pounds without the 
case. 


PREPARATION OF THE ROOM FOR OPERATION. 


When possible, the surgeon, or his assistant, or a trained nurse, should go 
to the house of the patient the day before the operation to select a suitable 
room and to give directions how to prepare it, getting ready towels, bed-linen, 
water, and vessels. It is my custom to forward these directions : 

“Arrange, if you can, a room on the second floor, with good light and 
ventilation. Remove carpets, curtains, upholstery, and any unnecessary articles 
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, 
of furniture, such as sofas, rocking chairs, fancy tables, brackets, pictures, ete. 
Have the mattress thoroughly aired, the bed cleaned, and made up with a 
fresh draw sheet with a rubber sheet beneath. I prefer a single bed. Serub 
the floor thoroughly, wipe off the walls, and particularly ‘tops of doors and 
windows, removing every particle of dust, and on the morning of operation go 
over all again with a wet cloth. Do not use a dry duster in the room. 

“ Provide these articles: 4 chairs with wood or cane seats; a table 4 feet 
long, 2 feet wide, and 30 inches high (common kitchen table) ; 2 small square 


Fia. 13.—McKetway’s PorTABLE FRAME FOR ELEVATION OF THE PELVIS. 


The frame is made of tough wood, with a water-proof support for the body buttoned fast to it. Itis 
kept in position by a simple ratchet, and it can be attached to any ordinary table by two clamps. 


tables (I can use a bureau or marble-top washstand, if necessary); 2 clean 
buckets, a foot-bath tub, 3 basins, a dozen clean towels (not new), 2 sheets, 
2 blankets, a new wash boiler, 8 bottles with corks for hot water, 2 pounds of 
absorbent cotton, a rubber sheet, and a bedpan.”’ 

I often add to the list a small tin sterilizer and a gas stove. 

The wash boiler must be thoroughly scrubbed and rinsed with boiling water 
on the morning of the operation, filled with water, distilled if obtainable, put 
on to boil for an hour, and set aside on the stove, well covered, being kept at 
about 50° C. (122° F.) when desired for use. When needed it is carried into 
the operating room. Wash-basins must be scrubbed with soap and water, 
scalded, and turned upside down on clean towels, so as not to catch the dust 
of the room. 

When the surgeon arrives he should see for himself that his instructions 
have been fully carried out. | 

If it has been impossible to give full instructions beforehand regarding 
the selection and preparation of the room, the assistants and nurse must go 
to work at once on their arrival, and do the best they can under the cireum- 
stances in the time at their disposal. It is better not to take up the carpets 
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on the morning of an operation, but unnecessary furniture should be removed, 
and a drugget or dampened sheet spread on the floor. | 

To the operating table is clamped the portable Trendelenburg table, covered 
with a folded blanket, protected by a sheet. A chair is placed at the end of 
the table, covered with a 
blanket and_ sheet, to 
serve as a rest for the 
patient’s feet during a 
celiotomy. 

The ovariotomy pad 
is placed on the table so 
that the patient’s but- 
tocks will lie squarely 
upon it, while its apron 
hangs over the edge, on 
the operator’s side, into 
the foot-bath or bucket. 
Two smaller tables are 
covered with sterilized 
towels, and are used by 
the assistants; upon one 
of them the dressings are 
placed, and upon the 
” other the instruments, 
still in the bags. 

The oxalic acid and 


Fic. 14.—EpEsouzs’. Light PorTABLE TABLE. 


The table weighs 34 pounds without the case, and 36 pounds permanganate of potas- 
cased; it holds the heaviest patients without rocking, and is easily giqm solutions are now 


changed to any degree of elevation. 

_ prepared in two basins, 
and two other basins for the hands are filled, one with a bichloride solution 
(1-1,000), the other with pure warm water, and placed on the chairs. The 
basin of bichloride must stand farthest from the operator, in order that he may 
be less likely to put his hands into it unintentionally during the operation. 

The nail brushes, resting in the gauze in which they were wrapped, and 
the soap are laid by the basins. The rubber bag is filled with warm water -and 
hung about three feet above the table. Basins for sponges and gauze are filled 
with boiled water, and the razor, soap, and solutions for cleansing the abdomen 
or perineum laid on a towel within easy reach. 

The assistant now sterilizes his hands and forearms, scrubbing them with 
soap and water and disinfecting them with the permanganate and oxalic acid 
solutions, as described in Chapter I, following whatever rules as to touching 
unsterilized objects are in force in the operating room at the hospital. When 
packages are to be opened, articles to be picked up, etc., the nurse must be 
called upon to do it. 7 
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The instruments are arranged in one of the trays, and preferably covered 
with boiled water, although some surgeons like to use them dry. The needles, 
threaded with carriers, together with the suture materials, are placed in Brother 
tray. Antiseptic ae solutions poured on the Peon: and ligatures 
only injure them, and are dangerous to the patient, without helping the 
technique. 

Three free sponges and four sponges on holders, in a basin near by, are 
sufficient for the average abdominal operation. With instruments and sponges 
arranged, the assistant turns his attention to the dressings, which are ready to 
be opened and handed to him by the nurse. 

A sterilized bag of gauze sponges should be carried, so that in case it is 
impossible to obtain water which is unquestionably safe, the dry gauze may 
be used instead of the regular sponges. 

When all these arrangements are completed, the assistant makes a final 
examination, inspecting the preparations and noting where the various articles” 
required during the operation are to be found. 

The patient, who has been anesthetized in the adjoining room, is now carried 
in and. placed on the table. In helping to arrange the patient, shaving and 
washing the abdomen, the assistant puts on the sterilized rubber gloves, which 
perfectly protect his sterilized hands from contamination during the various 
manipulations. 

As soon as these preparations are completed the nurse draws the gloves off 
his hands, when he puts on.a fresh pair, and proceeds to arrange the sterilized 
towels and gauze about the field of operation, and then takes his place opposite 
the operator. 

A slit is made in the gauze sheet over the site of the incision, and the 
operator, who has also disinfected his hands, begins his work. 

The small pads of sterilized gauze must always be used to protect the hands 
in taking hold of anything not sterilized, such as a cautery handle, a basin, or 
a pitcher. 

The surgeon and his assistants must constantly be on the watch to see, not 
only that they themselves commit no errors in technique, but also that the 
nurses, who are more easily embarrassed by their new surroundings, do not 
infringe on these rules as the operation progresses. 

The after-care of the patient will prove easy or difficult, according as her 
surroundings have been altered to the simple arrangement of a hospital room. 
Plain, bare furnishings will also materially relieve the nurse in maintaining 
strict cleanliness. The high, narrow hospital bed is convenient, because it facil- 
itates dressing the wound ae feeding and caring for the patient. 

A small sterilizer on an alcohol or gas lamp, or even the kitchen range, will 
serve to sterilize the cotton, bandages, towels, and the instruments used ini te- 
movings dressings each time just before use, so that this part of the technique 
need in no respect be inferior to that of the hospital. 


CHAPTER III. 


BACTERIOLOGY. 


= 


. Micro-organisms normal to the perineum (p. 38): Micrococcus aureus. Micrococcus albus. 
Micrococcus epidermidis albus. Bacillus pyocyaneus. Pseudo-diphtheria bacilli. Bacillus 
coli. Bacillus lactis aérogenes. Bacillus alcaligenes. 

. Bacteriology of external genitalia and of the healthy vagina and endometrium (p. 41). 

: Bs oak processes of the perineum and external genitalia (p. 42): Pyogenic cocci. Ducrey’s 

bacillus. 

Gonorrhea (p. 43): Gonococcus. 

. Tuberculosis (p. 44): Tubercle bacillus. 

. Cystitis (p. 45): Bacillus pyocyaneus. Bacillus coli. Bacillus lactis aérogenes. Bacillus 

typhosus. 

. Infections of the internal genitalia (p. 46): Pyogenic staphylococci. Pyogenic streptococci. 
Bacillus coli. Bacillus aérogenes capsulatus. Diphtheria bacillus. Tetanus bacillus. 
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MICRO-ORGANISMS NORMAL TO THE PERINEUM. 


Unprer normal conditions the female perineum is covered with bacteria or 
micro-organisms, several varieties of which find in the superficial layers of 
the skin, in the hair follicles, in the ducts of the sebaceous glands, and even 
in the deeper layers of the corium, the nutritive materials which may furnish 
the means for their development. These bacteria live on the intact epidermis, 
and on the mucous surfaces of the external genitalia, leading a purely sapro- 
phytic existence and doing no harm to the individual. They are derived from 
several sources. Primarily, there are a number of species of Micrococci, 
or spherical bacteria, which may be found on any portion of the epidermis 
and may be considered normal to it. The most important of these are Micro- 
coccus aureus, Micrococeus albus, and Streptococcus pyogenes. , 
The Micrococcus aureus and albus, or, as they are more generally known, 
the Staphylococcus pyogenes aureus and Staphylococcus pyogenes 
albus, were first observed in pus by Ogston (Brit. Med. Jour., 1881, vol. 1 
p. 369), and were later cultivated by Passett (Mortschr. d. Med., 1885, No. 
213). Ogston also observed the Streptococcus, which was soon after culti- 
vated by Rosenbach and reported in his article (“ Mikroorganismen der Wund- 
infections,” ‘“ Krankheiten des Menschen,’ Wiesbaden, 1884). These. three 
species are commonly called the “ pyogenic” or “‘ pus-producing”’ cocci from 
the frequeney with which they are the etiological agents. in the production of 
suppurative inflammations. The Staphylocoecus is a spherical organism 
arranged in irregular clusters or bunches, while the Streptococcus is a 
spherical organism arranged in chains, consisting of from eight to ten to over a 


hundred different elements. All the pyogenic cocci are readily cultivated in the 
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DESCRIPTION OF PLATE I. 


Fig. 1.—Chains of streptococci, in some places lying in single rows, in other places 
grouped in rows. From a culture. 

Fig. 2.—Gonococci from pus, lying free and in the pus cells. Note their characteristic 
biscuit shape. | ; 

Fig. 3.—Tubercle bacilli. They are long and slender, straight or curved, and stain 
irregularly, giving one the impression that they contain spores. The blue masses are the 
nuclei of cells. Chiefly polymorpho-nuclear leucocytes. 

Fig. 4.—Bacillus coli communis. These bacilli are short, have rounded ends, and are 

rather plump; when very short they may be mistaken for cocci. 

Fig. 5.—Staphylococcus pyogenes aureus. The cocci occur principally in masses, some- 
what resembling bunches of grapes. They are also found singly, and may be seen in short 
chains. 
Fig. 6.—Bacillus aerogenes capsulatus (Welch and Nuttall). A bacillus of variable 
length, occurring in pairs and surrounded by a clear capsule, as shown in the plate. 
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bacteriological laboratory and are identified by quite positive reactions. The 
Staphylococcus aureus, for instance, grows on agar-agar as a thick, moist 
layer, which gradually assumes a golden-yellow color. It is especially charac- 
terized by its rapid curdling of milk with the production of acid, by its lique- 
faction of gelatin, and by its abundant golden-yellow pigment on potato. 
The Staphylococcus albus closely resembles the “aureus,” but is de- 
-yoid of pigment. Both organisms are easily recognized by bacterioscopic ex- 
amination of pus stained with a good aniline dye, and may be differentiated 
from the pus cells by the use of Gram’s method, which consists in the application 
of gentian violet followed by a solution of iodine in potassium iodide. The 
preparation is then washed in absolute alcohol, when it is found that the 
pyogenic cocci have retained a purple-brown color. They usually le outside 
the pus cells, but may be taken up by the latter when these assume the character 
of phagocytes. 

The Streptococcus, on the other’ hand, needs considerable care in its 
cultivation in the laboratory. It is a delicately growing organism, which pro- 
duces only a faint transparent film on agar, while its colonies on this medium 
are so small as to be easily overlooked unless artificial magnification is used, 
by means of a low power lens. In the tissues the Streptococcus is charac- 
terized by its morphological appearance in chains, a picture easily distinguished 
from that produced by other micro-organisms or by pus cells. Any of these 
organisms may be found on the skin, but that most frequently present is one 
discovered by Welch (T'rans. Congr. Amer. Phys. and Surg., 1891, vol. 1, p. 1) 
and named by him Staphylococcus epidermidis albus. This is a 
white coccus, which is almost invariably found in the deeper layers of the 
corium, and on this account renders absolute sterilization of the skin practi- 
eally impossible. This organism has the same morphological and staining 
properties as the pus cocci and is regarded by Welch as an attenuated variety 
of Staphylococcus albus. It grows with considerable slowness upon — 
artificial media and has httle pathogenic power. 

Other organisms which may be considered normal to the perineum include | 
several varieties of flagellated bacilli, or rod-shaped forms, and some of the 
eapsulated bacteria. The three most important of the former are Bacillus 
pyocyaneus, Bacillus coli, and Bacillus alealigenes. 

Bacillus pyocyaneus is so named from its power of producing the so- 
called “ blue pus” in which it was first observed by Gessard (These de Paris, 
1882). The color of the pus is due to two pigments, bluish-green in color, 
which are abundantly produced by the organism, not only in pus, but when 
grown on artificial media.. In addition to this characteristic, Bacillus pyo- 
cyaneus produces energetic proteolytic ferments, which rapidly digest such 
materials as gelatin, casein, and blood serum, and it develops with the greatest 
luxuriance on all media, rapidly crowding out other bacteria with which it 
may be associated. It is a flagellated organism, having a single flagellum at 
either end of the rod. 


40 BACTERIOLOGY. 


Bacillus coli and Bacillus alcaligenes are derived from the in- 
testinal tract, of which they form normal constituents. The first of these was 
discovered by Emerich in Naples (Arch. f. Hygiene, 1885, Bd. 38, p. 291), 
but was given a comprehensive study and accurate description by Escherich 
of Vienna (Fortschr. d. Med., 1885, Nos. 16 and 17). Itisa normal inhabi- 
tant of the alimentary tract of all animals and has, therefore, a wide distri- 
bution in nature. Morphologically, it is a short, stumpy bacillus, surrounded 
by a number of rather short flagella, and possessing what is known as a peri- 
trichic or universal arrangement. When cultivated in the laboratory it grows 
abundantly, producing a thick, heavy, opaque layer on agar, rapidly acidifying 
and coagulating milk, failing to fluidify gelatin, and having special relations 
to the carbohydrates. These are rapidly broken up, with the production of — 
lactic acid, and the evolution of a gas composed of a mixture of hydrogen 
and carbon dioxide. Practically all the carbohydrates, including dextrose, 
saccharose, lactose, and maltose, as well as the alcohol mannite, are affected 
in this manner. Other important characteristics of this bacillus are its pro- 
duction of a fecal odor and the elaboration of the chemical substance known 
as indol. airs 

Bacillus alealigenes resembles Bacillus coli in many of its char- 
acteristics, but is easily separated from it. Morphologically it is a long slender 
bacillus, much like the organism producing typhoid fever, and like it possess- 
ing numerous wavy flagella. It is readily cultivated artificially, and is espe- 
cially characterized by its production of a marked alkaline reaction in litmus 
milk and by its failure to ferment any carbohydrates. It was discovered by 
Petruschky in 1898 (Centralbl. f. Bakteriol., 1898, Bd. 18, p. 187), and is 
important from its almost constant presence in the alimentary canal of man and 
from its resemblance to Bacillus typhosus. 3 

The above-mentioned organisms, Bacillus pyocyaneus, Bacillus 
coli, and Bacillus alealigenes are normal to the perineum. Bacillus 
pyocyaneus is present very frequently on the healthy skin, especially about 
the folds of the axilla and the groin, and it is the cause of the greenish stain 
occasionally seen on the underclothing. It is also present with great frequency 
in the alimentary tract of man, especially in its lower portions and toward 
the rectum, from which quarter it naturally spreads on to the perineal regions. 
Bacillus coli and Bacillus alealigenes are likewise constantly dis- 
charged with the feces, and are practically always present in the skin and about 
the anus. 

All these organisms can be readily stained by the use of aniline dyes— 
gentian violet, methylene blue, and carbol-fuchsin; and they lose the color 
when treated by Gram’s method. While their presence can thus be determined 
by bacterioscopic methods, it is impossible by these means alone to say to which 
species the bacilli found actually belong. The specific identification rests upon 
the cultural reactions. : | | 

The capsulated organisms found on the skin of the perineum belong to the 
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group known as “ Bacillus mucosus capsulatus,’ of which the most 
important member, from our present standpoint, is Bacillus lactis aéro- 
genes. This is a rod-shaped organism which grows as a thick, slimy mass 
on the surface of agar and of gelatin, and ferments energetically the various 
carbohydrates, especially starches. When examined by special methods it is 
seen to be surrounded by a thick, gelatinous capsule, the abundance of which 
leads to the slimy character of its growth. This organism is very pathogenic 
to smaller animals, although the first few cultures of it originally obtained by 
Escherich (‘‘ Darmbakterien des Sauglings,” Stuttgart, 1886) were devoid of 
virulence. Like Bacillus coli, it is normally present in the intestine and 
is thus frequently found on the perineal regions. 


BACTERIOLOGY OF THE NORMAL GENITALIA. 


The bacteria present on the perineum may invade the external genitalia 
and almost any species may be found on the labia. The mucous membrane 
here, however, is especially favorable for the development of the smegma 
bacillus, which is present in the secretions about the prepuce. The smegma 
bacillus was discovered by Tavel and Alvarez (Archives de physiol. norm. 
et path., 1885, t. 7, p. 803), who rightly attributed its importance to its great 
resemblance to the tubercle bacillus. Like the latter organism, it stains 
with considerable difficulty, requiring the use of hot, concentrated dyes, but 
when stained, parts with its color with equal slowness, even resisting decoloriza- 
tion by the action of acids. From this character it is known as an “ acid-fast” 
organism and belongs to the group known as the “acid-fast” group. It is 
an organism cultivated with some difficulty and must be recognized largely 
from its morphological and tinctorial properties. | 

We also find on the mucous surfaces of the labia micro-organisms belong- 
ing to the pseudo-diphtheria group, although their presence here is much less 
frequent than that of other bacteria. The members of this group bear con- 
siderable resemblance morphologically to the Diphtheria. bacillus, and hke 
it they exhibit a number of granules in their protoplasm, which may be dem- 
onstrated by the use of special stains. The best of these is Neisser’s, which 
consists in the application of methylene blue and Bismarck brown, the granules 
taking the blue color and the cellular protoplasm the brown. ‘There are many 
members of the pseudo-diphtheria group, the majority of which may be sepa- 
rated culturally from the real diphtheria micro-organism. As Hamilton has 
recently. pointed out (Jour. Infec. Dis., 1904, vol..i, p. 690) some of these 
organisms closely resemble the Diphtheria bacillus in cultural reactions, 
and can be distinguished from it only by testing their pathogenic action and 
their neutralization by diphtheria antitoxin. | 

Considerable difference of opinion has existed in the past, and still exists 
among certain observers, as to the extent to which the bacteria of the perineum 
may involve the vagina. It seems probable, however, from the observations of 
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Krénig (Centralbl. f. Gyn., 1895, Bd. 19, p. 409) and of Williams (Amer. 
Jour. of Obst., 1898, vol. xxxviii, No. 4) that in virgins no bacteria exist in 
the vaginal mucosa, the micro-organisms from the perimeum not penetrating 
beyond the hymen. Even in married women, cultures from the vagina are 
usually sterile, provided proper precautions are taken by the bacteriologist 
against the contamination’ of the culture tubes. A possible exception has been 
pointed out, however, by Déderlein (“ Das Scheidensekret,” Leipzig, 1892) 
who has found a characteristic bacillus in acid vaginal secretions. Déderlein’s” 
bacillus is along, straight organism which grows with difficulty upon ordinary 
media. It is apparently devoid of pathogenic action, and is regarded by 
Déderlein as a normal inhabitant of the virginal vagina and as the cause of 
its acid reaction. Recent experiments by Diihrssen confirm Kronig’s and Will- 
iams’ observations, by demonstrating the bactericidal properties of the normal 
vaginal secretions. Streptococci, Staphylococci, Bacillus pyocy- 
aneus, and the Gonococcus were introduced into the healthy vagina, and 
cultures taken forty-eight hours later. All the bacteria had disappeared, the 
Streptococci first and the Bacillus pyocyaneus last. Apparently, 
therefore, the normal vagina is supplied with safeguards which will protect it 
from invasion by pathogenic bacteria. The upper portion of the vagina and 
the endometrium are always sterile. 


INFECTIOUS PROCESSES OF THE PERINEUM AND EXTERNAL 
GENITALIA. 


Bacteria play an important part in certain pathological conditions of the 
perineum and the external genitalia, and these bacteria are usually the pyogenic 
cocci. Subeutaneous infections, especially those resulting in pus formation, 
are, in the majority of cases, due to Staphylococcus aureus and Staphy- 
locoeecus albus, but in rare instances the Streptococcus or Bacillus 
coli may be found. The Staphylococci and Streptococci are easily 
recognized simply by bacterioscopic examination, especially if Gram’s stain is 
employed. Infections of certain glands, such as Bartholin’s glands, may follow 
retention of their secretion, and these infections may be due to the pyogenic 
cocci, which find a portal of entry in the ducts of the glands. Many infections 
of these glands, however, are gonorrheal in nature. 

Of great importance in infections of the external genitalia is our recent 
knowledge of the etiology of soft chancre, or chancroid. By the researches of 
Ducrey (Monatschr. f. prakt. Dermatol., 1889, Bd. 9, p. 22) it has been dem- 
onstrated that the condition is due to a short, straight bacillus, which may be 
found in sections taken through the lesion, and which has been proved by inocu- 
lation experiments to convey the disease. The micro-organism has recently 
been cultivated upon human blood agar, and upon hare’s blood by Besangon, 
Griffon, and Le Sourd, in France (Annales de dermat. et syphl., 1901, t. 2, 
p. 1), while in this country Davis has also succeeded in cultivating it upon 
similar media (Jour. Med, Research, 1903, vol. iv, p. 401). 
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GONORRHEA. 


By far the most frequent cause of bacterial disease of the internal genitalia 
is now universally recognized to be the Gonococecus of Neisser. This is a 
small oval diplococcus present in the pus cells of the exudate of acute urethritis. 
It is one of the few organisms which can be identified by microscopic ex- 
amination, but its morphological appearance, its staining properties, and its 
relation to the leucocytes render mistakes in its identification quite needless. 
It has a peculiar contour, best described as biscuit-shaped, the two oval organ- 
isms being approximated by their flat surfaces. It takes the aniline dyes 
with great readiness, but always loses its color by Gram’s method, the decolor- 
ization being effected in less than a minute. Finally, it has a characteristic 
position in regard to the pus cells, lying within the protoplasm of these cells, 
although occasionally free individuals may be encountered. It varies in num- 
ber from two to about a dozen, while more numerous collections are rare. 
The Micrococcus gonorrhoeae has now been successfully cultivated, and 
in the hands of an expert, cultivation is usually readily accomplished. It grows 
only upon media to which albumin has been added, this albumin being most 
easily furnished by hydrocele or ascitic fluid. If these ingredients be 
added to agar, the Gonococcus develops as a moist transparent layer, but 
can be kept alive for only a few generations. 

Tf the Gonococeus is introduced into the vagina as a result of illicit 
intercourse, it causes a variety of pathological conditions, with at times most 
disastrous results. The first sign of its invasion is an intense inflammation of 
the urethral mucosa, with the production of a purulent discharge, in the pus 
cells of which discharge the organism can readily be demonstrated. The patho- 
genic action of this organism is by no means limited to the urethra. It may, 
on the one hand, invade the vagina and bladder, causing vaginitis and cystitis, 
but it is far more apt to penetrate the mucous membrane of the endometrium, 
and from this point the uterine tubes. The vast majority of the cases of 
salpingitis are due to the Gonococcus, which may also invade the ovaries 
and there set up typical abscesses. From the tubes and the ovaries it may spread 
by contiguity to the peritoneum, when nearly any grade of inflammation of 
this structure may follow. The inflammation may be limited, for instance, 
to that portion of the serous membrane in immediate contact with the inflamed 
tubes or ovaries, being walled off by dense adhesions, or it may spread through 
the entire abdominal cavity creating an extensive peritonitis with fatal 
results. eae | 

Inflammations originally caused by the Gonococcus by no means always 
remain limited to this organism. Following upon the changes produced. by 
it, many organisms find favorable conditions for development in the vagina and 
even in the endometrium. The Pyogenic cocci, Bacillus coh, and 
other bacteria, which normally are destroyed by the secretions of the vaginal 
mucosa, quickly develop upon a surface denuded of its epithelium and with 
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its resistance lowered by the invasion of the Gonococcus. Cultures from the 
vagina in cases of chronic gonorrhea nearly always yield a host of other bac- 
teria, and it is not improbable that the constant presence of other bacteria in 
the vagina may point to the previous existence of a specific vaginitis. It is a 
fortunate fact that the Gonococcus can usually be recognized with certainty 
by a simple microscopic examination. Even in cases of long standing, the 
micro-organism can usually be recovered from the vault of the vagina, from the 
cervix, from the urethra, or from the ducts of Skene’s glands. 


TUBERCULOSIS. 


Contrary to the conditions present in gonorrhea, where the agent of the 
infection can, as a rule, be demonstrated without much difficulty, in tuber- 
culosis of the female genitalia the offending micro-organism is usually found 
only after long search, and attempts to cultivate it are generally fruitless. The 
discovery of the tubercle bacillus we owe to Koch (Berl. klin. Wochenschr., 
1882, Bd. 19, p. 221), who invented a special stain for its microscopic detec- 
tion and succeeded in cultivating it upon solidified blood serum. This organism 
is a long and rather slender bacillus, which stains with great difficulty by 
ordinary dyes, requiring the application of heat, but when once stained, it re- 
tains its color even when treated with mineral acids. The favorite method 
of staining is known as Gabbet’s method, and consists of the use of hot carbol- 
fuchsin for several minutes, followed by a solution of methylene blue in 
sulphuric acid. When treated in this way the tubercle bacillus retains 
the red of the carbol-fuchsin, while the other objects in the field are stained 
blue. The tubercle bacillus, like the Diphtheria bacillus, exhibits 
a number of granules in its protoplasm, which have been thought by some to 
partake of the nature of spores. Proof of their spore-like character, however, 
is lacking. | 

Bacillus tuberculosis is the cause of all cases ; of tuberculosis of the 
female genitalia, as well as of tuberculosis of the bladder and kidneys, and of 
the peritoneum. The diagnosis of tuberculosis can usually be made from the 
pathological findings, but occasionally, though rarely, cases arise in which the 
diagnosis remains uncertain, the demonstration of the tubercle bacillus 
being necessary for absolute knowledge as to the etiology of the affection. At 
times, the tubercle bacillus may itself be demonstrated by bacterioscopic 
examination of the material, especially if this be pus derived from an inflamed 
tube or ovary. In other cases, even the most careful examination of a number 
of stained specimens may fail to reveal the organism, and in all such cases the 
inoculation of a susceptible animal with the suspected material must be resorted - 
to. For this purpose the guinea-pig is usually selected, inasmuch as this animal 
is exceedingly prone to experimental tuberculosis. If the inoculated material 
contain a large number of living tubercle bacilli, the animal will rapidly 
emaciate, its lymphatic glands enlarge, and death will occur after the lapse 
of three or four weeks. Preferably the animal may be killed at the end of 
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three weeks and its organs and tissues examined for the presence of anatomical | 
tubercles. 
| Serapings from the endometrium must occasionally be examined by this 
method, although, as a general rule, such material may be hardened, cut, and 
submitted to microscopical examination. In tuberculosis of the bladder and 
kidney, the tubercle bacillus can usually be demonstrated in the sedi- 
ment of centrifugalized urine, but frequently only after a prolonged search, and 
here, too, animal inoculation must be resorted to with great regularity. This 
method becomes especially important when the question of a differential diag- 
nosis between the tubercle bacillus and the Smegma bacillus arises. 

It is fortunate that the tubercle bacillus can usually be identified by 
microscopic examination alone, for it is cultivated with considerable difficulty, 
and only appears on the appropriate media after the lapse of several days or even 
weeks. The most favorable medium is blood serum or glycerin agar, although 
it grows fairly well on the surface of broth as a wrinkled membrane. This 
last method is used in the preparation of tuberculin. 

There are a considerable number of bacteria whose staining properties are 
‘dentical with those of the tubercle bacillus and whose morphology so closely 
resembles it as to occasionally give rise to doubt and even error in diagnosis. 
These organisms form the so-called “ acid-fast’ group, from their universal 
property of resisting decolorization by acids. The most important members of 
the group are the Leprosy bacillus and the Smegma bacillus; the 
latter of which is the only organism likely to be met with in gynecological 
practice. In all cases where any doubt exists concerning the identification of 
any acid-fast organisms found, the animal test should be employed, the material 
being inoculated into some susceptible animal. 


CYSTITIS. 


Aside from the cystitis produced by the Gonococcus and the tubercle 
bacillus, inflammation of the bladder wall may occur during the progress of 
acute diseases, produced by the same organism which is the cause of the disease. 
The best example of such a condition is the cystitis which may occur during 
typhoid fever, and for which the Typhoid bacillus is directly responsible. 
This bacillus is easily cultivated from the urine and can be accurately identified. 
Morphologically the Typhoid bacillus is long, slender, actively motile, and 
surrounded by a number of wavy flagella. Its most important cultural reactions 
are: its failure to coagulate milk, although it produces considerable acidity ; 1ts 
-non-liquefaction of gelatin; its acid production in carbohydrate solutions; and, 
finally, its property of agglutinating with the serum of a patient suffering 
from typhoid fever, or with the serum of an animal artificially immunized to 
a known typhoid culture. Other cases of cystitis may occur, due to the passage 
of bacteria to the bladder from the kidney, in conditions where the natural 
resistance of the bladder wall is lowered by disease, but by far the larger num- 
ber of infections of the bladder are the result of artificial interference by con- 
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taminated instruments passed into the bladder for the purpose of drawing off 
the urine, or for the examination of the urinary structures. Almost any 
species of micro-organism may thus be accidentally introduced, and set up an 
inflammation of the bladder wall. The pyogenic cocci and Bacillus coli 
are most frequent in the milder grades of cystitis, while in rare instances — 
Bacillus pyocyaneus has been shown to be responsible for an intense 1n- 
flammation of this structure (T. R. Brown, Maryland Med. Jour., May, 1900). 

Contrary to the view generally accepted in this country, the German authori- 
ties, especially Fliigge, consider Bacillus lactis aérogenes the most 
important micro-organism concerned in the production of cystitis (‘ Die 
Mikroorganismen,” 1896, Bd. 2, p. 340). This micro-organism resembles 
Bacillus coli in its growth on ordinary media, and is easily confused with 
it. It is quite possible, therefore, that some of the cases of cystitis stated to 
be due to this organism may in reality be due to infections by Bacillus lactis 
aerogenes. 


INFECTIONS OF THE INTERNAL GENITALIA. 


Infections of the internal genitalia may occur during surgical interference 
with these structures, but by far the majority of such infections occur during 
childbirth, and the pathological lesions produced by the invading micro- 
organisms must be dealt with by the surgeon. Aside from the fact that the 
uterine structures are especially disposed to infection in childbirth, as the 
result of a vast destruction of tissue at this time, the micro-organisms sorbented 
in, and the changes resulting from their invasion are the same whether the 
infection occur during confinement or during the course of surgical operation. 
To the one group of infections we have given the name puerperal infection, 
or puerperal fever, and in infections of this nature the bacteria are usually 
introduced by the examining finger of the accoucheur. In the other group, 
the source lies in the contaminated instruments employed by the operating 
surgeon. The results of the bacterial invasion are the same in all cases, de- 
pending primarily upon the site of the infection and upon the pathogenic prop- 
erties of those bacteria which may be accidentally introduced. 

In uterine infections with the Staphylococcus aureus and_ the 
Staphylococcus albus, and usually with the Bacillus coli, the in 
flammation is limited to the surface of the endometrium, the bacteria seldom 
penetrating far beneath the surface epithelium. The same is true of infections by 
certain varieties of streptococci, but the majority of streptococel possess — 
marked invasive powers and rapidly extend through the entire uterine tissue, 
from which they may be carried by the blood and lymphatics to the general 
peritoneum. They may also reach this structure by direct extension through 
the uterine wall. In all cases, the peritonitis set up by this organism is most 
virulent in character, and is usually accompanied by a septicaemia in which the 
Streptococci are universally distributed through the body. This variety of 
puerperal infection is probably the most fatal known. The Staphylococci 
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may also be carried by the blood and lymphatics from an infected uterus to the 
general peritoneal cavity, but in this case the resulting peritonitis is more apt 
to be local in character, with the production of considerable quantities of fluid 
pus. At the same time metastatic abscesses may occur in different parts of the 
body and a condition of pyemia is produced. The abscesses may discharge in 
various localities and the disease assumes a chronic character, frequently with 
fatal results. 

In infections by both the Staphylococci and the Streptococci, these 
organisms may be readily detected in scrapings made from the uterine mucosa, 
- although it must not be forgotten that occasionally a coincident gonorrheal 
infection may be lighted up at the time of delivery and a rapid extension 
of the Gonococcus to tubes and peritoneum take place. 

One of the most important agents in puerperal infection, and one the im- 
_ portance of which is more appreciated every year, is the anaérobic bacillus 
discovered a few years ago by Welch and Nuttall in the blood and tissues of 
a man dead of thoracic aneurism; it has since been observed in a variety of 
pathologic conditions and described under a number of different names by 
other observers. The Bacillus aérogenes capsulatus of Welch and 
Nuttall, or the “ gas bacillus” as it is usually called, is a rather large bacil- 
lus, which stains easily by ordinary dyes and retains its color when treated by 
Gram’s method. It is non-motile, and is surrounded by a gelatinous capsule 
which can be demonstrated by appropriate means, the best of which was de- 
_ vised by Welch, and consists in the application of glacial acetic acid to pre- 
cipitate the mucin, followed by gentian violet. The specimen should then be 
examined in salt solution, as both water and balsam dissolve out the capsular 
substance. The gas bacillus grows only under anaérobic conditions, that 1s, 
with the exclusion of oxygen from the culture tubes, but under these conditions 
has a characteristic appearance on various media, especially if carbohydrates 
are added. Owing to admixture with other bacteria the Bacillus a¢rogenes 
capsulatus can seldom be obtained in pure culture by the ordinary methods. 
The best means of obtaining it is the intravenous inoculation of a rabbit with 
the suspected material, the animal being killed in five minutes, and then 
placed in a warm place to allow the organism to develop in the tissues. After 
the lapse of a few hours, if the material contains the gas bacillus, the rabbit 
will become enormously distended with gas, the blood and internal organs pre- 
senting a characteristic appearance. Bubbles, or blebs full of gas are every- 
where present, especially in the blood vessels and in the fascia between the 
layers of muscles, while the liver presents a number of gas cysts, a condition 
seen in no other infection. The gas bacillus produces spores which enjoy 
the widest distribution in nature. They may. be found in the soil, in milk, in 
natural waters, in the dust of streets and buildings, as well as in the intestinal 
contents of man and the majority of domestic animals. 

While the pathogenic: properties of this bacillus are many and varied, it 
is more especially prone to set up puerperal infections. At the time of 
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delivery, when the placenta is separated from the uterine mucosa, the necrotic 
tissue there present offers the most favorable pabulum for this organism, which 
is best able to invade tissues whose vitality is markedly reduced. Owing to 
its wide distribution in nature, it may readily be introduced into the endome- 
trium during confinement. As was originally predicted by Welch, practically 
all those cases of death in the puerperium, ascribed by older writers to the 
entrance of air into the uterine sinuses, are in reality due to infection by this . 
bacillus, the rapid development of which immediately following death gives 
rise to the presence of gas in the blood and organs. The gas bacillus is not 
only the cause of uterine infections, but it may also be transmitted to the 
fetus, producing emphysema of the fetal structures, as in a case reported by 
Dobbin. 

Somewhat rarer cases of puerperal infection are produced by micro- 
organisms whose growth is limited to local structures, but whose deleterious . 
effects upon the individual are due to the elaboration of powerful extracellular 
toxins. The most important of these are the Diphtheria bacillus and the 
Tetanus bacillus. The Diphtheria bacillus was discovered almost 
simultaneously by Klebs and by Loeffler, and is usually known as the Klebs- 
Loeffler bacillus. It is a long, slender, non-flagellated organism, in whose pro- 
_toplasm there are a number of granules, best demonstrated by Neisser’s stain. 
Owing to the prevalence about the vulva of pseudo-diphtheria organisms, which 
so closely resemble the real Diphtheria bacillus, its absolute identification 
must rest upon animal experimentation, including especially the neutralization 
of its toxins by diphtheria antitoxin. A few cases of vulvar infection by the 
Diphtheria bacillus have been reported by Nisot, by Brunn, and by Will- 
iams, and in all these cases there was no doubt as to the nature of the infection. 
The Tetanus bacillus, like the Diphtheria bacillus, secretes a power- 
ful extracellular toxin, but this is probably a rare agent in puerperal fever. It 
is a spore-bearing organism, whose spores are quite resistant, and widely dis- 
tributed in nature; it is on this account of great importance. Morphologically, 
it is a long, slender bacillus with a small glistening spore situated at one end 
of the rod. It grows only under pure anaérobic conditions, and in the identi- 
fication of suspected material it is usually more advantageous to inoculate 
susceptible animals than to attempt its cultivation. 


CELA ER oaLy: 


TOPOGRAPHICAL. ANATOMY. 


. Difference between infantile and adult uterus and adnexa (Figs. 15 and 16, p. 50). 
. Superficial and deep layers of abdominal muscles (Figs. 17 and 18, p. 52). 
. Scheme of relations of muscles and fascia of the abdominal walls in transverse section (Figs. 
19 and 20, p. 54). 
. Topographical anatomy of the small intestines. Relations of folds of mesentery (Fig. 21, 
p. 56). Grouping of intestines (Fig. 22, p. 56). 
. Topography of termination of ileum and vermiform appendix (Fig. 23, p. 58). 
. Diagram showing the positions of moderate displacement of appendix while still lying in the 
right lower quadrant of the abdomen (Fig. 24, p. 58). 
. Pelvic viscera in normal position (Fig. 25, p. 59). 
. Utero-sacral ligaments and Douglas’ cul-de-sac (Fig. 26, p. 60). 
. Vascular trunks of the lower abdomen and pelvis (Figs. 27 and 28, p. 61). 
10. Relation of the ureter to the uterine vessels in situ (Fig. 29, p. 63). 
11. Utero-ovarian vessels in their distribution (Fig. 30, p. 64). 
12. Utero-ovarian anastomosis (Fig. 31, p. 65). 
13. Parovarium of a young girl (Fig. 32, p. 66). 
14. Lymphatic system of the pelvic organs (Fig. 33, p. 67). 
15. Vascularization of the vault of the bladder (Fig. 34, p. 68). 
16. Vascularization of the vesical mucosa as seen through the cystoscope (Fig. 35, p. 69). 
17. Vascularization of the vesical mucosa by the right and left superior, middle, and inferior 
vesical arteries (Fig. 36, p. 70). 
18. Topography of the fixed part of the bladder (Fig. 37, p. 71). 
19. Sagittal section through the felvis, showing vessels and nerves posteriorly (Fig. 38, p. 72). 
20. Same, after removal of the viscera (Fig. 39, p. 73). 
| 21. Internal inguinal and femoral rings. The round ligament passing out of the inguinal canal 
(Fig. 40, p. 74). 
22. Pelvic viscera and round ligaments seen from above (Fig. 41, p. 75). 
23. Muscular structures forming the floor and lateral walls of the pelvis (Fig. 42, p. 76). 
24. Course and distribution of the internal pudic artery (Fig. 48, p. 77). 
25. Arterial vascularization of floor of pelvis from without (Fig. 44, p. 78). 
26. Muscles of the pelvic floor in their relation to the rectal and vaginal openings (Fig. 45, p. 79). 
27. Action of the levator ani muscles (Fig. 46, p. 80). 
28. Interlacement of fibers of anterior levator muscle with those of the internal sphincter muscle 
of the rectum (Fig. 47, p. 81). 
29. Coronal section of the pelvis to show the levator ani muscle and the posterior muscles of the 
pelvis (Fig. 48, p. 82). 


A KNOWLEDGE of anatomy. and physiology is just as essential to the gyne- 
ecologist as a familiarity with the general principles of surgery; indeed, the 
very foundation stones of successful work are laid in envisaging the relations of 
the parts to be dealt with so clearly that the operator divides layer from layer 
almost as if the coverings of the body were transparent. Without this accurate 
knowledge of the component parts of the pelvis and abdomen and their mutual 
relations, to be gained only by actual dissections, surgery is not an art, but 
at best a haphazard procedure guided by luck; without a knowledge of physi- 
ology, an operator will often ruthlessly sacrifice organs or parts of organs whose 
functional activity is essential to the happiness and well-being of the patient. 


I wish to emphasize these facts because so many men enter the ranks of 
o } 49 
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gynecology from general practice with only such medical training as is given 
in the schools—insufficient to make them safe operators. 

I shall not attempt in this chapter to describe the pelvic anatomy as it is laid 
down in the various accessible manuals for dissectors, but shall rather take up 
the anatomy of the abdominal pelvic viscera, first, as they are approached in an 
operation from above, and then from below, purely from the practical stand- 
point. Descriptions of the relations of organs are so lifeless without satisfactory 
pictures that I have confined the text for the most part to the description of 
topographical drawings. These are all, with two exceptions, from original 
dissections. 

From birth down to the period of full sexual maturity of women, there 1s a 
eradual progressive change in the position and relations of the pelvic viscera— 
in fact, in the infant the bladder and the uterus can be named “ pelvic viscera ”” 
only by reference to what they are to become, for at this early period both 
organs lie above the superior strait among the other abdominal organs, as shown 
in the figure drawn from a frozen section of a mature newborn child. 


Fic. 15.—INFANTILE Pretvis, NaTurau sizB, Fic. 16.—PELtyvis or ApuLT WoMAN IN SAGITTAL 
SEEN IN SAGITTAL SECTION. SECTION, REDUCED TO THE SAME SIZE AS AN 
INFANTILE PELVIS FOR COMPARISON. 


The comparison between the infantile and the adult pelvis is well shown by 
placing beside a child’s pelvis of natural size that of a fully developed woman, 
reduced to correspond. (Figs. 15 and 16.) 

One of the most striking differences to be noted is the alteration in the 
direction of the axis of the pelvis; in the child this is a simple straight prolon- 
gation of the abdominal cavity, in the woman the pelvic axis is set at a marked 
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angle. While the uterus in the adult is seen lying in anteflexion wholly within 
the pelvis, at an acute angle with the vagina, with well-developed corpus and 
small cervix, in the infantile pelvis-the uterus lies almost wholly within the 
abdomen, as a rule compressed between the rectum and bladder in an upright 
position, without any angle of flexion. In the example figured the uterus lies 
on the left side of the median line and is cut through close to the cervix ; the 
fundus rests on the last lumbar vertebra, and the mesentery of the small intes- 
tine is situated in front of it between the uterus and bladder. The cervix is 
large as compared with the fundus; the long rugose vagina lies just anterior 
to the axis of the pelvis, following its curve, and without the sigmoid curve, 
which is so characteristic in the adult. 

The thick-walled bladder lies. in the anterior part of the abdomen just 
above the symphysis. The almost straight rectum is divided into three cavities 
by two valve-like folds of mucosa, the lower one situated just above the middle 
of the vagina, on a line drawn from the lower border of the symphysis to the 
coccyx; the upper one opposite the vaginal vault. The umbilicus, as in the 
adult, is opposite the second lumbar vertebra. | 

The Abdominal Muscles.—F ig. 17 shows the oval contour of the abdominal 
cavity, covered by the external and internal oblique muscles; the right and left 
recti muscles form strong bands, uniting the symphysis pubis to the cartilages of 
the 5th, 6th, and 7th ribs, and ensiform process; they are bound together in the 
center by the linea alba and bordered on their outer margins by the semilunar 
lines. The rectus muscle is divided by three transverse tendinous intersections, 
one at the umbilicus and two above it. The sheath of the right rectus is opened 
below, showing the right pyramidalis muscle, which arises by a narrow. base 
from the symphysis pubis and extends upward one third of the way to the 
umbilicus, overlying the rectus. : 

The semilunar line on the left is seen about halfway out between the 
median line and the left lumbar region, looking at the body from the front. 
_ The external oblique muscle is well shown on this side with its fibers radiating 
from the costal margin and the left lumbar region out toward the rectus of 
the same side. Below, just above Poupart’s ligament, the parting of the fibers 
is seen at the external ring out of which the round ligament emerges. The 
position of Poupart’s ligament between the spine of the pubis and the anterior- 
superior spine of the ilium is clearly indicated by the white~ band. 

On the right side the external oblique muscle has been dissected off and 
reflected upward, exposing the internal oblique muscle; the tendinous aponeuro- 
sis has been detached from the anterior lamella of the sheath of the rectus as ' 
far forward as the dissection could be carried. 

Fig. 18. The deepest of the three muscular layers forming the abdominal 
_walls are formed by the right and left transversalis muscles, whose fibers run 
horizontally. The external and internal oblique muscles have been reflected, 
the external being turned up and the internal divided and turned both up and 
down on the margins of the ribs and Poupart’s ligament. 
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The left rectus muscle is exposed with its pyramidal muscle below, and on 
the right, the rectus has been divided in the middle, showing the transversalis 
fascia, which forms its sheath posteriorly, extending from the margin of the ribs 
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Fiq. 17.—ABDOMINAL MUSCLES, THE SKIN AND Fat REFLECTED Back SHOWING THE EXTERNAL OBLIQUE, 
THE SEMILUNAR LINE, AND THE Fascia CovERING THE RECTUS ON THE Lert SIpE. ON THE RIGHT 
Sipp THE EXTERNAL OBLIQUE IS REFLECTED UPWARD SHOWING THE INTERNAL OBLIQUE. THE 


PYRAMIDALIS IS SEEN LyING WITHIN THE RicHT RECTUS SHEATH. 


o the semilunar fold of Douglas, which lies at a point about 3 cm. 
Below this point the thin tissue allows the convolu- 


seen through the fascia and peritoneum. The 


down t 
below the umbilicus. 
tions of the intestines to be 
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abdominal wall below the semilunar line owes the thinness of its fascia, pos- 
terior to the rectus, to the passing of the transversalis fascia in front of the 
rectus below the semilunar line. 

Figs. 19 and 20. The scheme of the relations of the muscles and fascia of 
the abdominal walls as they are seen in transverse section has been made accord- 


Sheath of rectus 
(anterior lamella). 


Sheath 


of rectus 
(posterior, 
lamella) | 


e : oi. oe Round } 
\ 2 lig. } 


Pyramidalis _ i 


Fic. 18.—On THE Lerr THE INTERNAL OBLIQUE IS REFLECTED, TOGETHER WITH THE EXTERNAL OBLIQUE 
AND THE SHEATH OF THE RECTUS, IN ORDER TO SHOW THE TRANSVERSALIS MUSCLE AND THE LEFT 
Recrus. On Drvipine THE RECTUS IN THE MIDDLE, AS SHOWN ON THE RiGut SIDE, THE TENDI- 
NOUS PosTERIOR SHEATH IS SEEN ABOVE, ENDING AT THE SEMILUNAR LINE BELOW THE UMBILICUS. i 
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ing to Braune. Fig. 19 shows the section of the walls above the semilunar 
folds of Douglas, and Fig. 20 shows the section below the folds of Douglas. 
Both pictures exhibit the relations of the oval recti to the transverse and the 
internal and external oblique muscles. , 

In the section above the folds of Douglas, Fig. 19, it is important to notice 
the relation of the aponeurosis, indicated by the white spaces between the 
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Fig. 19.—A TRANSVERSE SECTION OF THE BoDY ABOVE THE SEMILUNAR FOLDS. 


muscles. The division of the fascia of the internal oblique muscle is seen at 
the rectus, one lamella passing in front to unite with the fascia of the ex- 
ternal oblique, the other lamella passing posteriorly to join the transversalis 
tendon, and so to continue as a conjoined tendon until it unites with its 
fellow of the opposite side. 

In Fig. 20 quite a different arrangement of the muscles is seen; the ex- 
ternal oblique muscle remains about the same, while the internal oblique 
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Fic. 20.—A TRANSVERSE SECTION OF THE BoDY BELOW THE SEMILUNAR FOLD, SHOWING THE ABSENCE 
OF THE PosTERIOR Frsrous SHEATH BEHIND THE RECTUS AS WELL AS THE RELATION OF THE Dir- 
FERENCE OF THE MUSCLES. 


advances much closer to the rectus, and the transversalis, instead of passing 
-behind the rectus, as in Fig. 19, lies farther back toward the lumbar region 
than either of the others. In Fig. 20 the fascia of the external and internal 
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oblique muscles blend at a point nearer the median line, as shown also in Fig. 
19. The internal oblique also fails to split, sending its entire tendinous aponeu- 
rosis in front of the rectus along with that of the transversals muscle. 

After cutting through the fascia we encounter what I have for some years 
been in the habit of calling “ the celiotomy veins.” In opening the abdomen in 
the linea alba in its lower third, these veins are almost invariably found lying 

just over the peritoneum. Sometimes there is but one large vein 135 or 2 mm. 
in diameter, but usually there are two of them from 1 to 13 mm. in diameter, 
separated by an interval of 3 or 4 mm.; they follow a slightly winding, but 
in general straight course down to the symphysis pubis, over which they pass 
to the neck of the bladder, where they empty into the large vesical plexus of 
veins. I have not seen any arteries accompanying these veins. They are 
usually large enough to give rise to some persistent oozing, if injured, and for 
this reason should be carefully observed in every case, in order to cut between 
them, or to one side when there is but one vein. In a series of twenty ab- 
dominal sections, taken consecutively, the celiotomy vein was seen sixteen 
times; in most cases it ascended straight up the median line just beneath the 
peritoneum, a little to the right or to the left; six times it was seen bifurcating. 
In four cases the diameter was at least 2 mm., in all the rest it was less than 
2 mm. 

The Topographical Anatomy of the Small Intestines—FT igs. 21 and 22 have 
been drawn directly from the subject to demonstrate important points in the 
topographical anatomy of the small intestines. This subject has been care- 
fully worked up by D. Sernoff (Internat. Monatschr. f. Anat. u. Phys., Bd. xi, 
1894) and others, and elaborated with important additions by Dr. F. P. Mall, 
whose demonstrations have been followed in preparing the figures. 

In order to expose the intestines in their normal positions, the abdominal 
cavity has been opened by a crucial incision, and each of the four flaps re- 
flected outward. Letters have been placed upon the small intestines, associat- 
ing them in groups. Each one of these groups is so attached to a series of 
lamellze of the mesentery that by picking up one of the groups of lamelle at its 
base near the vertebral column, the entire bunch of small intestines attached 
to it is also lifted up. 

In describing the groups I begin at the duodenum, Fig. 21, and note the 
lamellee under the left splenic flexure of the colon included in the letters A and 
_B; from this group the mesentery crosses the vertebral column to the right side, 
where it forms a series of folds under the right hepatic flexure of the colon; 
this group is included between the letters B and C; crossing the vertebral 
column once more to the left, the next group is found lying in the left iliac 
fossa, included between the letters C and D; the fourth and last group of 
lamelle, between D and FE, fills the lower ehannicn and right iliac fossa, and 
it is particularly important to note the straight line of the terminal otebe 
ascending from the pelvis to the head of the colon as the mesentery rapidly 
shortens from its extreme length down to nothing at all, The only loops of 
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the intestines which in all cases cross the median line are those going from 
the first to the second and from the second to the third groups. The oblique 
attachment of the mesentery is well shown, extending from above downward 
and from left to right, in striking contrast to the more horizontal attachment 
found in the fetus. I have shown the relations of the folds of the mesentery 
in Fig. 21 in order to simplify the study of the relations of groups of intes- 


Duodenum 


Fic. 21.—TuHeE Foups oF THE MESENTERY SHOWING THEIR USUAL ORDERLY ARRANGEMENT IN GROUPS. 
FOLLOWING THE ORDER OF THE LETTERS A, B, C, D, E.. Norr THe FissurE oF HENKE BETWEEN 


B anv C. 
tines attached to them. In glancing at Fig. 22 it will at once be seen that 
while the relations of the mesenteric folds appear comparatively simple, the 
relations of the intestinal loops, which are precisely the same, appear much 
more complicated. 

The cadaver from which the drawings have been taken, represents the 
average normal relation as found in 21 out of 40 cases examined by Dr. Mall. 


GROUPS OF THE SMALL INTESTINES. ay 


In order to facilitate the study of the groups of intestines, of which I have just 
described four, the same letters are used, marking the same divisions seen in 


Fic. 22.—SuHows THE VARIOUS GROUPS OF THE SMALL INTESTINE CORRESPO 


DING TO THE LETTERS 
ING Ete. ie ; 


the preceding figure. The figures accompanying the letters in Fig. 22 indicate 
the superficial direction of the bowel. Sernoff found that the exposed or 
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peripheral part of the intestines constituted only about one sixth of the en- 
tire length of the canal from duodenum to cecum, the average length of the 
small intestine, according to Sernoff, is 537 em. The distance from B, to 
B, and from B, to Bs, ete., by no means represents a uniform space. Group 
B (Fig. 22) of the bowels lies under the left splenic flexure of the colon, 
and, by passing the hand down to the mesentery at this point, can be picked 
up en masse. Group C, under the hepatic flexure of the colon, can be 
picked up by carrying the~ hand down to the mesentery between the colon 
and small intestines; by throwing this group over to the left side, the whole 


of the right renal region is exposed. Below B and above C there is a natural 
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Fig. 24. —D1aGRAM SHOWING THE Po- 
SITIONS OF MODERATE DISPLACE- 
MENTS OF THE APPENDIX, WHILE 


Fig. 23.—NorMaAu PosiTion oF ILEOCECAL APPARATUS. THE Ir 1s Sritu FouND IN THE RIGHT 
APPENDIX IS USUALLY NOT VISIBLE UNTIL THE CECUM LowER QUADRANT OF THE AB- 
1s LirreD Out or THE Ixuiac Fossa. DOMEN. 


fissure or separation between the bowels (fissure of Henke) which goes all the 
way back to the psoas muscle. 

The following variations in relation to these groups are often found: 

Variation 1: Group C is displaced from its position under the right hepatic 
flexure over into the left flank. , 

Variation 2: Group B crosses the median line and occupies the position of 
Group C under the hepatic flexure, while Group C goes to the left. 

Variation 3: Group C goes down to the left, and groups B and D go across 
and ascend on the right to occupy its place. 

Almost all anatomical drawings of the abdominal cavity fall into the error 
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of placing the anterior abdominal wall at too great a distance from the lumbar 
vertebree; the separation between the two will vary according to the distention 
of the intestines, which float up and push the wall Reed especially in the 
erect posture, a so lift it 2, 3, 5, or more cm. from the promontory of 
the sacrum; as the intestines contract they retire to the upper part of the 
abdomen, to the right and left flanks, and to the pelvis; this is more marked 
in the recumbent position. 

In emaciated patients the anterior abdominal wall may not infrequently be 
found go closely applied over the lower part of the vertebral column that its 


Fic. 25.—Tue Pretvic Viscera, SHOWING THE UTERUS LyING A LITTLE TO THE Lert, BEING CROWDED 
OVER BY THE RECTUM LYING SoMEWHAT MoRE THAN USUAL TO THE RIGHT. IN THE ANGLES AT 
THE SIDES LIE THE UTERINE TUBES AND OVARIES. THE BLADDER IS LIMITED IN FRONT BY THE 
Rounp LIGAMENTS. 


rounded form is plainly seen. In one of my abdominal operations, after re- 
moving an extensively adherent parovarian cyst, the collapsed walls actually 
became adherent to the vertebral column, causing the patient great discomfort 
in her convalescence. 
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The Large Intestine—Fig. 23. It is particularly important to the gyne- 
ecologist to be familiar with the anatomy of the terminal portion of the ileum, 
that part of the intestine which is most lable to drop into the pelvis and to 
be involved in the various inflammatory gynecological processes. ) 

Fig. 283 shows the cecum in the right iliac fossa with its longitudinal 
fibers leading down to the vermiform appendix, which lies coiled above the 
common iliac artery on the psoas muscle. The straight ascent of the ileum out 
of the pelvis and over the sacro-iliac junction to its point of exit in the cecum 
is especially noteworthy. This arrangement appears to be a mechanical neces- 
sity due to the triangular form of the end of the mesentery which terminates 
at the cecum in a point. See also Fig. 21. : 

Fig. 24 shows the various positions within the right lower quadrant in which 
the appendix may be found. a, b, c, d are determined by the. length of the 
mesentery, while e and 7 are congenital forms due to incomplete descent. 


Fic. 26.—Tue Urervus Puttep Our Ovir THE SympnHysis, DISPLAYING ITS LATERAL STRUCTURES More 
CLEARLY. THis FIGURE IS ESPECIALLY DESIGNED. TO SHOW THE UTERO-SACRAL LIGAMENTS BELOW 
witH Dovuauas’ CuL-pE-sac. THE URETERS ARE SEEN THROUGH THE PERITONEUM AT THE SIDES. 


The Pelvic Viscera—Fig. 25 shows the mutual relations of the pelvic 
viscera as seen upon opening the abdomen through the superior strait. The 
drawing is after nature exactly, and, although presenting some slight indi- 
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Fig. 27.—THE GREAT VASCULAR 
THEIR RELATIONS TO THE 
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vidual peculiarities, does not deviate in any important particular from the 
average case. 3 

The bladder in front is moderately distended, somewhat gibbous in form, 
and fullest on the right side. The rectum passes down into the pelvis to the 
right of the promontory of the sacrum, necessitating a slight left lateral dis- 


Omentum A 


Fig. 28.—THE ComMon METHOD OF ORIGIN OF THE OVARIAN VESSELS. 


placement of the uterus, which lies between the rectum and the bladder; this 
has the effect of lengthening the right and shortening the left round hgament, 


and of causing their curves to differ. The tubes and ovaries on each side fill . 


up the triangular spaces left between the rectum and uterus and the pelvic 
walls. One important consequence of the lateral displacement of the uterus 
is found in the closer approximation of the left ureter to the cervix. 

Fig. 26 shows the utero-sacral ligaments coursing from the cervix on the 
right and left in a curved line around the rectum. Below and between the 
ligaments in front of the rectum lies Douglas’ cul-de-sac. 

The next dissection (Fig. 27) exposes the great vascular trunks of the 
lower abdomen and pelvis. The aorta is seen lying on the left, bifurcating in 
front of the last lumbar vertebra into the right and left common iliac arteries ; 
the right iliac lies upon the common iliac vein, concealing it, while the left 
lies above and to the outside of the vein. 
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The ureters are seen descending from the kidneys into the pelvis; their 
upper extremities lie concealed behind the renal vessels. In the upper half of 
their course they lie posterior to the ovarian vessels, but in the lower half, the 
ureters cross and lie to the inside of the ovarian vessels, dropping into the 
pelvis over its brim, from 23 to 3 cm. to the right and left of the promontory. 
The distance between them at the pelvic brim is about 5 cm. The nutrient 
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Fic. 29.—THE UTERINE VESSELS IN THEIR ORIGIN AND DISTRIBUTION, SHOWING ESPECIALLY THEIR 
RELATIONSHIP TO THE LEFT URETER. 


vessels accompanying the ureters are clearly seen on their surface, and on 
the left side there is an unusually injected, large, tortuous vein. The right 
ovarian artery is seen springing from the aorta, while the left, in the dis- 
section before us, arises from an aberrant renal artery. Fig. 28 shows the 
common method of origin of the ovarian vessels. The ovarian vein on the 
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right side receives the inferior adrenal vein (rare) and empties into the vena 
cava at an acute angle, while that on the left empties into the left renal vein 


at a right angle; the mechanical disadvantage of the left side, as compared 


with the right, causes greater pressure, and hence a more marked distention 
of the vessels on the left. On the right side three veins are seen in the pelvis 
in the neighborhood of the ovary, and as they ascend toward the brim two of 


Fic. 30.—THE UTERINE AND OVARIAN VESSELS IN qo DISTRIBUTION, SHOWING ALSO THE ANASTOMOSIS UNDER THE 
TERINE Horn, 


ARTERIAL BLOOD SUPPLY OF OVARY. — ©65 


these unite, making two veins; then the common trunk thus formed unites 
with the third vein to make but one on the surface of the psoas muscle. This 
cadaver was injected before dissection, which explains the great distention of 
the veins. 

Fig. 29 shows a bird’s-eye view of the important vascular trunks of the 
uterus on the left side, from the standpoint of the operator. The uterus is 
shown drawn strongly upward and to the right. The ureter is seen below 
beneath the uterine artery and one vein; most of the veins pass beneath the 
ureter; the bladder has been opened to show the point of entrance of the left 
ureter. The normal appearance of the internal urethral orifice is well shown. 
The arteries of the pelvis are exhibited from the bifurcation of the common 
iliac artery into the external and internal iliacs, with the division of the in- 
ternal trunk into its anterior and posterior branches. The uterine artery and 
the superior vesical arise from the anterior trunk which terminates in the 


Fig. 31.—lHE UTERO-OVARIAN ANASTOMOSIS SHOWN MORE EXACTLY IN THE ABSENCE OF THE VEINS: 
Tue HortzonTaL VESSEL ABOVE GIVES OFF THE BRANCHES TO THE UTERINE TUBE AND THE 
Rounp LIGAMENT. 


hypogastric artery. Tle origin of the vaginal artery in this case is from the 
hypogastric, instead of from the uterine trunk. The ureter lies somewhat 
closer to the cervix uteri on the left side. 

Fig. 30 is taken from an injected pelvis of a fully ler cpee multipara, and 
shows the entire vascular relations of the uterus, ovary, and uterine tube, as 
_ seen from the front. The anterior leaf of the peritoneum has been removed, 
leaving the vessels in situ, and held in place by the posterior leaf. 

The relations of the uterine vessels to the ureter, the cervix, and the vaginal 
vault should be carefully noted. The ureter lies below the uterine artery and 


two of its veins (as a rule but one), and above a plexus of uterine and vaginal 
6 
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veins. The uterine artery ascends beside the uterus, from 1 to 2 or 3 mm. 
away from it; it is tortuous and interwoven with its veins. At the neck of the 
uterus, opposite the internal os, it gives off a large artery which penetrates the 
uterine body; all the other branches which go to the uterus are small. Up 
near the cornu uteri the terminal branch of the uterine artery anastomoses 
with a branch of the ovarian artery. 

The ovarian artery enters the pelvis in the suspensory ligament of the ovary 
(infundibulo-pelvie ligament) ; it divides just before it reaches the hilum of the 


Fic. 32.—THE ParovaARIuM IN A GIRL OF NINETEEN. Tur Ovary, WHICH Lizs BEHIND THE MEsO- 
SALPINX, IS SEEN Haneinac Down BELOW. 


ovary into two branches, a and 0; the main branch continues on in its course 
toward the cornu uteri, giving off numerous ‘small vessels into the ovarian 
hilum; on reaching the utero-ovarian ligament, it penetrates it and passes 
through its substance until it reaches the side of the uterus, where it anasto- 
moses with the uterine artery. In its course in the utero-ovarian ligament the 
ovarian artery gives off a secondary branch, c, which pierces the hgament 
about 1 cm. from the uterus, and divides into two other branches going in 
opposite directions, one to supply the round ligament, and the other running 
along the base of the mesosalpinx parallel to the tube and anastomosing with 
the vessels of the first branch of the ovarian artery. The horizontal vessel 
formed by this anastomosis gives off from four to six ascending straight 
branches, which traverse the mesosalpinx to the mesenteric attachment of the 
tube. These branches run out under the tube and form a series of loops by 
anastomosis. | 

Fig. 31 shows in accurate detail the ovarian artery as it reaches the utero- 
ovarian ligament and divides into a uterine branch and a short trunk, which 
pierces the ligament to give off the round ligament artery and the horizontal 
tubal branch. 
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Fig. 32 shows the parovarium of a girl nineteen years old. The uterine 
tube is quite delicate. The ovary is only partially seen, because it lies behind 
the broad ligament, which is viewed from the front. The attachment of the 
hilum of the ovary is, however, indicated by the shaded area. The delicacy 
of the blood vessels is striking. The tubules of the parovarium are well shown, 
lying in the mesosalpinx situated about halfway between the tube and the 
ovary; the Wolffian duct is seen running parallel to the tube and giving off 
about fifteen vertical tubules converging toward the hilum of the ovary. Some 
of the outer tubules are beautifully convoluted. The outer extremity of the 
Wolffian. duct terminates in two so-called hydatids, hanging free by a little 
pedicle from the front of the broad ligament across the tubo-ovarian fimbria. 
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Fic. 33.—Tue Lympnatic System of THE PELVIS AND ITS COMMUNICATIONS WITH THE PELVIC AND 
ABDOMINAL LYMPHATICS, AND, THROUGH THE RoUND LIGAMENTS, WITH THE GLANDS UNDER THE 
CRURAL ARCH. 


Fig. 33. Lymphatic system of pelvic organs.—The uterus with 
its appendages, and the vagina are everywhere covered by a rich network of lym- 
phatic vessels, with whose anatomical arrangement we have become acquainted 


68 TOPOGRAPHICAL ANATOMY. 


through the observations of Mascagni and Poirier. This vascular network sur- 
rounds the uterus and vagina like the finest lace. Upon leaving the uterus, the 
smaller vessels collect into larger trunks, which then discharge into the various 
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Fig. 34.—THE VASCULARIZATION OF: THE VAULT OF THE BLADDER IN ITS’ PERITONEAL PORTION. 


neighboring glands. From the upper part of the vagina and lower cervix the 
lymph vessels collect to enter the glands on the pelvic floor and accompany the 
uterine and internal iliac vessels, to the next system of glands, in the bifurcation 
of the common iliac arteries (a a’). From this point the lymph channel leads 
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over the artery to a gland often found on its upper side, well above the bifurea- 
tion, and so on up to the lumbar glands (b b’). The lymph vessels of the body 
of the uterus either pass out through the mesosalpinx near the ovarian attach- 
ment, and on up the suspensory hgament of the ovary to the lumbar glands 
(b b’), or take quite another direction and course down the round ligaments to 
the deep inguinal glands (¢ c’). The lowest part of the vagina and external 
genitals are richly supplied with lymphatics, which communicate with the 
superficial and deep inguinal glands, and through these with the glands lying 
‘upon the external iliac arteries. 

Fig. 34 gives a good idea of the vascularization of the vault of the bladder 
—that part of the bladder which is in relation to the peritoneum. The perito- 


Fic. 35.—THE VASCULARIZATION OF THE VESICAL Mucosa AS SEEN THROUGH THE CYSTOSCOPE. 


-neum has been dissected off to show the circulation. .The veins are seen anasto- 
mosing across from one side to the other, and terminating below in the urethro- 
vesical plexus at the neck of the urethra. The superior vesical arteries are also 
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seen. It is important to note the unusual injection in the neighborhood of the | 
cervix uteri. | 

Figs. 35 and 86 show the vascularization of the vesical mucosa, and 
exhibit beautifully the dendritic arrangement of the little branches of the 
superior, middle, and inferior vesical vessels as’ they plunge through the 
coats of the bladder and come to view on the mucous surface, branching 
out into small vessels and capillaries. It will be seen that certain definite 
areas of the bladder are constantly vascularized by the same groups of 
vessels. 

The first great group is at the trigonal area (c) where the vessels branch 
out into the bladder from the internal urethral orifice like a fan, appearing at 
the upper edges of the papille and coursing toward the ureteral orifices; they 
then continue parallel to the ureteral folds, and so reach the side walls of the 
bladder. | 

This group of vessels anastomoses with the next (a), which is seen just 
above the edges of the cut; the second group is derived from the superior vesi- 
| cal vessels, and several vascular trees are seen 
coming through to the surface of the mucosa and 
distributing themselves over it in fine branches. 
In the posterior part of the bladder the middle 
vesical vessels occupy the area in the neighbor- 
hood of the cervix uteri (6); vascular trees from 
this source on the right and on the left side are 
quite constantly found, and form a characteristic 
landmark in the examination of the living sub- 


VesicaL Mucosa By THE RIGHT 
AND Lrerr Superior, MIDDLE, 
AND INFERIOR VESICAL ARTERIES. 


The superior vesical arteries (a) 
are distributed over the superior and 
lateral regions of the bladder. The 
middle vesical arteries (b) are dis- 


ject through the speculum. 

Fig. 37 shows the topography of the fixed 
part of the bladder—that part which is attached 
to the symphysis pubis, vagina, and cervix uteri, 
as contrasted with the upper movable peritoneal 


tributed over the posterior portion, 
which lies in relation to the uterus 
and upper vagina. The inferior vesi- 
cal arteries (c) are distributed to the 
trigonum and the middle part of the 
vagina. 


portion. The first striking feature is the hex- 
agonal form, which is caused by the attachment 
of the bladder to the symphysis and its angular 
reflection out over the lateral pubic rami. From 
the posterior point of attachment to the pubic rami it is reflected again at an 
angle to its cervical attachment, which it also meets at an angle, completing 
the hexagon. The trigonum is well shown and the internal urethral orifice 
lies a little in advance of the center, forming a transverse fold with a sharp 
ridge above it, and with numerous fine radiating folds entering the opening 
from below. The ureteral orifices are about 24 cm. apart, and the same dis- 
tance from the urethra; each orifice is situated on a little mons ureteris. The 
inter-ureteric ligament is evident by a slight elevation. Posterior to the inter- 
ureteric ligament is that part of the base of the bladder which lies in relation 
to the upper vagina. 


THE TOPOGRAPHY OF THE FIXED PART OF THE BLADDER. fa! 


Fig. 38 is a sagittal section of the pelvis, showing the rectum drawn away 
from the sacrum, in order to demonstrate the arteries, veins, and nerves of the 


Fic. 37.—THE TorpoGRAPHY OF THE FIXED Part oF THE BLADDER. THE VESICAL CORNUA LIE TO THE 
RiagHT AND LEFT OF THE URETERAL ORIFICES, JUST IN FRONT OF THE Broap LIGAMENTS. 


sacral and lateral pelvic regions. The distribution of the superior hemor- 
rhoidal vessels is also seen. The sacral plexus of nerves is seen to emerge 
from the sacral foramina, forming the lumbo-sacral cord, and the first, second, 
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third, fourth, and fifth sacral cords, which converge toward the great sacro- 
The sacral ganglia of the 


sciatic foramen, to unite in the sciatic nerve. 
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Fic. 38.—A SAGITTAL SECTION OF THE PELVIS WITH THE RECTUM DRAWN FORWARD SO AS TO DEMON- 
STRATE THE ARTERIES, VEINS, AND NERVES OF THE LATERAL PELVIC REGIONS. 


sympathetic nerve are seen lying upon these nerves as they emerge from the 
Observe the nerves going from the fourth sacral cord to the lower 


_ foramen. 
‘part of the rectum and the coccygeus muscle. 
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Fig. 39 shows the muscles of the pelvis in sagittal section with arteries and 
nerves, after removal of the viscera. The psoas muscle is seen overhanging 
the brim of the pelvis and narrowing its superior strait; upon the psoas lie the 
common and external iliac arteries, and it is crossed by the internal iliac artery. 
The obturator muscle covers the obturator foramen, and its fibers converge 
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Fig. 39.—TuHeE Sacrat NERVES, THE LOWER ROOTS OF WHICH ARE EASILY PALPATED BY THE RECTUM. 


to its tendon, which passes out of the pelvis through the lesser sciatic notch. 
At the lower margin of the obturator muscle is the white line of fascia which 
marks the upper border of the levator ani muscle. The levator ani seen aris- 
ing from the fibrous line will be described more particularly in connection 
with Figs. 45 to 48. The coccygeus muscle borders the posterior margin of the 
levator ani, is fan-shaped, and is attached by its base to the side of the lower 
sacrum and coccyx, and by its apex to the spine of the ischium. The pyri- 
formis muscle pads the posterior part of the pelvis, rising in muscular bundles 
from the front of the sacrum and gradually converging and passing out of the 
pelvis through the great sacro-sciatic foramen, posterior to the sciatic nerve. 
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The sacral plexus forming the sciatic nerve is seen as in Fig. 38. The obturator 
nerve courses around the pelvic wall parallel to and below the brim of the 
pelvis to the obturator foramen, where it leaves the pelvis. The vesical branch 
from the third sacral cord is shown, and the nerves from the fourth sacral cord 
going to the rectum, levator ani, and coccygeus. 7 

Fig. 40 shows the internal inguinal and femoral rings and the round liga- 
ment, as viewed from within the body. Poupart’s ligament divides the inguinal 


Inguinal ying 


See mee rsalis i fh 
a ea 27 


a 


Gimbernats / 
ligament 


Femoral =ring 


Fic. 40.—TuHE INTERNAL INGUINAL AND FEMORAL Rines. THE Rounp LIGAMENT IS ‘SEEN PASSING 
OvuT OF THE INGUINAL CANAL. 


ring above, from the femoral ring below. The external iliac artery and vein 
pass out of the pelvis under Poupart’s ligament, and give off the deep epigas- 


tric vessels which course up to the inner surface of the abdominal wall around 


the inside of the internal inguinal ring. The epigastric artery courses in an 
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TOPOGRAPHY OF THE ROUND LIGAMENT. Ld 


oblique direction to the rectus muscle, whose outer border it follows beneath 
the transversalis fascia for about 5 cm., when it pierces the rectus and lies well 
inside the semilunar line. Heaselbacl: s triangle lies between Poupart’s liga- 
ment, the outer border of the rectus, and the epigastric vessels. The round 
ligament crosses and lies upon all Hee important vessels in its forminel por- 
_ tion in the abdominal cavity. 

Fig. 41 shows the pelvic viscera and the round ligaments from above. The 
directions of the round ligaments and the exact angles they make with the 


Fic. 41.—TuHE PEtvic ViscErRA anp Rounp LIGAMENTS SEEN FROM ABOVE. 


uterus and abdominal wall are accurately drawn, in order to demonstrate the 
mechanical effects of traction made upon the eames at the internal inguinal 
ring; it is evident that the ligaments have more of a lifting effect upon the 
uterus, and do not serve to bring it forward to any marked extent. 

Fig. 42 shows the pelvic floor as seen through the superior strait when all 
the viscera are removed. Note the relations of the three orifices of exit—the 
urethra, the vagina, and the rectum—in the muscular diaphragm of the pelvic 
floor, and the relation of these to their surrounding bony supports. The pelvis 
is funnel-shaped and the orifices disposed in the anterior portion; the urethra 
appears as a small slit surrounded by thick walls just under the pubic arch. 
The vagina has the characteristic shape of the letter H lying on its side, and 
appears embraced by the muscular fibers of the levator ani, which hold the 
lower part of the rectum forward. The puckered rectal opening is grasped in 
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a sling of muscular fibers from the anterior portion of the levator ani, and is 
attached posteriorly to the coceyx by a fibrous band. The levator ani arises 
from the inner surface of the pubic rami and the slightly curved white line, 
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Fig. 42.—TuHEr MuscuLar STRUCTURES FORMING THE FLOOR AND LATERAL WALLS OF THE PELVIS. 


which crosses the obturator internus and ends at the spine of the ischium be- 
hind. From this line of origin its fibers converge to form a muscular sling, 
attached to and embracing the lower end of the rectum, so directed as to pull 


COURSE OF THE INTERNAL PUDIC ARTERY. Th 


the rectum upward and forward. The anterior thick bundles of fibers, arising 
from the upper inner part of the pubic rami, serve to draw the lower part of 
the bowel well forward, and so act indirectly as closers of the vagina. The 
action of the posterior fibers is simply that of holding the bowel up. The 
coccygeus, pyriformis, and psoas muscles are also well seen as described in 
| Fig. 39. 

Fig. 43 shows the exact course of the internal pudic artery as it arises 
from the anterior branch of the internal iliac, passes out of the pelvis through : 
the great sacro-sciatic foramen, and crosses the spine of the ischium, to re-enter 
i the pelvis through the lesser sacral foramen. From this point it arches forward 
im a gentle curve, giving off its various branches, which course over the inner 
surface of the tuberosity of the ischium and cross from under the pubic arch 
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Fic. 43.—THE Course AND DISTRIBUTION OF TIIE INTERNAL Pupic ARTERIES. 


about halfway between the symphysis and the tuberosity, to the outer surface 

of the descending pubic ramus; it terminates on the anterior surface of the 

symphysis and the dorsum of the clitoris. The various trunks of origin of the 

inferior hemorrhoidal, superficial perineal artery, artery of the bulb, and corpus 

cavernosum are all shown. 

; Fig. 44 shows the arterial vascularization of the floor of the pelvis as seen 
from without. The various arterial branches drawn are the derivatives of the 
internal pudics already indicated in their origin in Fig. 43. 


78 TOPOGRAPHICAL ANATOMY. 


Within the bony framework of the pelvic outlet, as formed laterally and pos- 
teriorly by the great sacro-sciatic ligaments, are seen the three pelvic outlets— 
the urethral, vaginal, and anal—corresponding to the same outlets seen from 
within in the complementary picture (Fig. 42). It is important again to 
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Fic. 44.—TuHeEe ARTERIAL VASCULARIZATION OF THE FLOOR OF THE PELVIS AS SEEN FROM WITHOUT. 


notice the position of the urethra, high up under the pubic arch, with the vagina 
immediately beneath it; the anal orifice is at about the center of the figure, 
halfway between the pubic arch and coccyx and the tuberosities of the ischium. 
A striking feature in the picture is the ischio-rectal fossee between each tuber- 
osity and the levator ani muscle. Posteriorly the inferior hemorrhoidal arter- 
ies .are seen emerging from the ischio-rectal fosse, curving forward, and 
branching over the levator ani muscle, to be distributed to the lower part of 
the rectum and the sphincter ani muscle. The superficial perineal arteries are 
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seen emerging from the depths of the ischio-rectal fosse anteriorly, and cours- 
ing forward in front of the rectum over the transverse perineal muscles, The 
terminal branches of the internal pudic artery are seen in their distribution, 
a small branch going to Bartholin’s gland, a branch above this to the bulb of 
the clitoris, and the remaining branches supplying the corpora cavernosa and 
the dorsum of the clitoris. 

Fig. 45 shows the muscles of the pelvic floor in their relation to the vaginal 
and rectal openings, together with the distribution of the terminal branches of 
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Fig. 45.—Tue Muscizs oF THE PELvic FLoor IN THEIR RELATION TO THE RECTAL AND VAGINAL OPEN- 
INGS. ON THE LEFT 1s SEEN THE DISTRIBUTION OF THE TERMINAL BRANCHES OF THE NERVES. 


the nerves. Posterior to a line drawn between the anterior margins of the 
tuberosities of the ischium are seen the following muscles. The transverse 
perineal muscles take their origin beneath the tuberosities of the ischium and 
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cross the perineal body horizontally between the vaginal outlet and the anal 
orifice, each one fusing with its fellow on the opposite side. A number of the 
muscular bundles diverge from the horizontal fibers anteriorly and posteriorly 
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¥ig. 46.—SuHows THE AcTION oF THE LEYATOR ANI MUSCLE IN PULLING Up THE LOWER PORTION OF 


THE RECTUM UNDER THE PuBIC “RAMI” AGAINST THE SYMPHYSIS, SO AS EFFECTIVELY TO CLOSE 
THE VAGINA, GIVING If THE CHARACTERISTIC SHAPE SHOWN IN THE PICTURE. 


at angles of about 30 degrees, to fuse in front with the constrictor vagine, and 
behind with the sphincter ani and levator. 

The most conspicuous feature in the center of the figure is the roll of 
muscular fibers surrounding the rectal outlet, and so forming the external 
sphincter; these fibers posteriorly.are seen attached to the end of the coccyx. 

The levator ani muscles are seen on.each side, filling the space between the 
sphincter ani and the tuberosities of the ischium. ach levator ani arises high 
up under the internal surface of the descending pubic ramus, from a white line 
of fibrous tissue stretching from the internal surface of the pubie ramus to the 
spine of the ischium. The anterior portion of the levator ani muscles can not. 
be seen in this drawing, but a portion of the white fibrous line is well shown. 
Between this line and the tuberosity of the ischium a portion of the obturator 
internus muscle is visible. The coceygeus muscle, which appears almost as a 
continuation of the levator ani posteriorly, is seen filling out the space between 
the levator and the great sacro-sciatic ligaments. In the anterior half of the 
picture, lying in front of the transverse perineal muscles, are shown the con- 
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strictor vagine or bulbo-cavernosus made up of a few delicate muscular fibers, 
embracing the vaginal outlet. External to the constrictor vagine or the bulbo- 
cavernosus lies the erector clitoridis muscle, arising from the pubic arch pos- 
teriorly, and converging toward its fellow on toward the dorsum of the clitoris. 
On the right side of the picture are shown the internal pudic nerve and the 
inferior pudendal nerve. The various branches of the internal pudic nerve, 
similar in name and distribution to the corresponding arteries as described in 
Fig. 44, are seen in their distribution to the muscles of the pelvic floor, 
perineum, and vaginal outlet. 

Fig. 46 shows the origin and insertion of the fibers of the levator ani muscle, 
as seen from below. The sphincter ani, the lower part of the vagina, and the 
extremity of the urethra have been cut off on a level with the attachments of 
this muscle. Important landmarks are the symphysis, coceyx, and the left 


Fic. 47. see INTERLACEMENT OF THE ANTERIOR FIBERS OF THE LEVATOR ANI MUSCLE WITH 
THOSE OF THE INTERNAL SPHINCTER MUSCLE OF THE RECTUM. 


tuberosity of the ischium. Just inside the tuber ischii the fibers of the internal 
obturator muscle are seen arising from the inner surface of the obturator 
foramen and the adjacent pubic ramus and converging to the tendon, which 
passes out of the lesser sacro-sciatic foramen. The great sacro-sciatic ligament 


has been cut away in order to expose the levator ani muscle in its entirety. 
6* 
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The line of origin of the levator. ani is well shown, stretching from the inner 
surface of the pubic arch, about 3 mm. below its horizontal portion, and back 
in a gently curved line to the spine of the ischium. The direction of the fibers 
of this muscle change from the anterior to the posterior part to such an extent 
that the fibers from the pubic arch form almost a right angle with the posterior 
fibers. 

Owing to the direction of the anterior fibers, and their insertion into the 
fibrous tissues of the perineum and the sides of the rectum, they have a lifting 
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power upon these structures which is efficient in closing the vaginal outlet. It 
is important to note the blending of the levator ani muscle with the external 
longitudinal fibers of the rectum (see Fig. 47). 

Fig. 48 is a coronal section of the pelvis through the iliae erests, the ace- 
tabula, and the tuberosities of the ischium, eheiag the posterior part of the 
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pelvis and the levator ani muscles and rectum in vertical section. The thin 
leaf-like nature of the muscle is well shown. The funnel shape of the posterior 
part of the levator, extending from the spine of the ischium to the coccyx, is 
brought out. The broader surface of attachment is also shown, blending with 
the longitudinal muscular fibers of the rectum and with the sphincter ani 
muscle. ‘The division of the fascia ensheathing the obturator internus at the 
point called “the white line” is shown. The obturator internus appears in 
section between the levator ani and the ischium, and in the depths of the ischio- 
rectal fossa, below the levator, appear the pudic vessels and nerves lying close to 
the tuberosity of the ischium. The coceygeus and pyriformis muscles appear 
as continuations of the levator, parallel to its upper fibers and clothing the 
posterior pelvic walls on both sides of the sacrum. The sacral plexus is seen 
overlying the pyriformis muscle on the left. | 
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THE GYNECOLOGICAL EXAMINATION. 


1. The gynecological examination (p. 84): Inspection. Measurements. Photography. The 
normal abdomen. Abdomen of ovarian cyst. Abdomen of fibroid tumors of the uterus. 
Ascitic abdomen. The use of specula in inspection. Percussion. Auscultation. Palpa- 
tion. Postures employed (p. 95): Standing. Squatting or crouching. Sitting and bending 
forward. The left lateral, or Sims’ posture. The knee-chest. The dorsal. Measuring 
resistances. Examination of the pelvic organs in the dorsal position (p. 101): Simple exam- 
ination with one hand in vagina or rectum. The bimanual examination with the organs in 
situ, or with invagination of the pelvic floor. Examination of the uterus. Examination of 
the ovaries. Examination of the uterine tubes. Bimanual examination by the rectum 
and abdominal walls. Bimanual examination by rectum and abdomen after atmospheric 
distention of the rectum. Bimanual examination in the dorsal position with elevated 
pelvis; the same with the uterus in artificial retroposition. . The bimanual examination 
with the uterus drawn down to the vaginal outlet. Examination of the anterior surface 
of the uterus through the rectum. Examination in pelvic disease (p. 109): Pelvimetry, four 
ways of measuring the true conjugate diameter. Seat of pain. Anesthesia. Rules for 
use of anesthesia. Preparation of patient. The examination. Displacements affecting 
position. Descensus. Anteflexion. Retropositions. Ascensus uteri. Fixations and 
adhesions affecting mobility. Inflammation and tumors affecting size and form. Peculiar- 
ities of sensitiveness. Peculiarities of consistency. Information derived from curettage 
of the uterus. Microscopic examination of a piece of tissue excised. Microscopic and 
bacteriological examination of uterine, vaginal, and other discharges. Examination of the 
rectum. Examination of the vermiform appendix. 

2. The general examination (p. 127): Age. Heredity. Temperament. Habit. Color. Diseases 
to look out for. Lung disease. Affections of the heart and arteries. Affections of the 
alimentary canal. Diseases of the liver. Diseases of the kidney. Taking the history. 
Skeleton outlines of history and treatment. Diagrams of pelvic lesions. Minute exami- 
nations of gynecological cases. 


Tue recent progress in gynecology is chiefly due to the new and better 
methods of examining patients, which constitute a fundamental difference be- 
tween the gynecology of to-day and that of our immediate predecessors. 

The gynecological examination includes both an investigation of any exist- 
ing pelvic disorders and a careful inquiry into the patient’s general condition. 
The natural order of inquiry is first to take the history, then to examine the 
pelvic organs, and finally to make the general examination. 


EXAMINATION OF THE ABDOMINAL ORGANS. 


The examination proceeds by making an orderly investigation of the pelvic 
and abdominal organs by means of inspection, palpation, percussion, and auscul- 
tation. 

Inspection.—Inspection is limited to the surface of the abdomen, the ex- 
ternal genitals, and those parts of the rectum, vagina, and cervix which can 
be exposed to view, either directly or by instrumental aid. In doubtful cases 
inspection may even go so far as to make a direct examination of the uterus, 


ovaries, and tubes through an exploratory incision in the abdominal wall. 
84 
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The general condition of the body—whether fat, well nourished, or emaci- 
ated—is naturally the first point to attract attention. Inspection also notes 
peculiarities of color affecting the skin and the mucous membranes. The 
greenishsyellow hue of the chlorotic woman will often at once explain an 
amenorrhea; the cachexia of a cancerous patient is characteristic and easy to 
remember when once seen; the ovarian facies bespeaks malnutrition, and the 
pallor of hemorrhage in myomata or extra-uterine pregnancy is a diagnostic 
factor of the highest importance. The septic patient has a peculiar, sallow, 
anemic appearance. Inspection also notes the face indicative of hysteria. The 
careful, slow gait of the patient with pelvic peritonitis, and also any peculiari- 
ties in the way of protecting tender parts from touch or shock by pressure 
with the hands are also to be noted. 

Inspection of the abdomen is of the greatest value when the eye is trained 
to know its various contours in health. Variations between the normal and 
abnormal contour of the abdomen produced by the growth of tumors, by. ascitic 
effusions, or by gas, can be readily seen. In abdominal tumors the inspection 
is limited to outlines, and is only one diagnostic measure, which, in association 
with other aids, enables us to arrive at a correct estimate of the character of 
the disease beneath. 

While a simple inspection is sufficient for the immediate purpose of 
the diagnosis, careful measurements of abdominal enlargements 
should always be made and recorded. By means of measurements 
at different times, changes in the size of a distended abdomen are made evi- 
dent, and imperceptible differences of a few centimeters can be accurately deter- 
mined. LBesides, we also do away with such vague terms as “a small tumor,” 
“a large,’ or an “enormous one,” eliminating the large personal equation 
lurking in these statements. 

The following are the usual measurements made: 


Circumference of the abdomen at the umbilicus. 

Circumference halfway below the umbilicus. 

Elevation of highest point of abdominal wall above the plane of the anterior- 
superior spines. 

Distance from sternal notch to symphysis pubis. 

Distance from umbilicus to pubis.. 

Distance from umbilicus to right and left anterior-superior spines respec- 
tively. 


By such measurements the degree and form of abdominal enlargements are 
determined, whether more in the lower, or in the upper abdomen, or in one 
flank, and whether symmetrical or asymmetrical. 

Photography is a valuable adjunct to descriptive records; the photo- 
graph gives an instantaneous idea of form, often better than an elaborate 
description. The photograph with the patient lying on the table can be taken 
with advantage from three points of view: A profile from the side, showing 
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the general enlargement of the abdomen; a profile from below, showing sym- 
metry or asymmetry; while a quartering view, halfway between these two posi- 


Fig. 49.—SacirraL SECTION THROUGH ADULT Bopy, SHOWING THE NORMAL POSITION AND RELATIONS OF 
THE Urrerus, BLADDER, REcTruM, AND ABDOMINAL WALLS. 


The intestines are not shown, and the dotted line represents the outline of the pelvic bones. It is im- 
portant to note the proximity of the anterior abdominal wall to the sacral promontory. 


tions and looking rather down on to the abdomen gives a general view of the 
relations of the parts of the tumor to the abdominal landmarks. When possi- 
ble, the umbilicus should be included in the picture, as the most important 
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landmark. A profile view, with the patient erect, shows the anterior displace- 
ment of a large tumor. 

Marked departures from the normal may occur within the limits of health, 
of which the most frequent are distention from tympany or the accu- 
mulation of fat in the omentum and abdominal walls. Tympany pro- 
duces a symmetrical form, by the uniform expansion of the intestines in all 


HLA 
AN 
Gy 
i 
i 

RS 
i} NSH 
H 
\ 


ey 
SSS 


Ss 
—S 


Life 
ATLL 
STL LL 
tye 


NZ in 
Ley DD 
Y | YY y, 


Fia. 50.—ENoRMOUS OVARIAN CysTOMA, WITH GLOBULAR PENDULOUS ABDOMEN, AND THE CHARACTER- - 
ISTIC HMACIATION. 


directions, the greatest prominence being around the umbilicus. The general 
appearance of such an enlargement may not differ at all from that of an 
encysted tumor. In a fatty abdomen, if the fat is in the walls, it is often 
characterized by the presence of creases from side to side; if it is imside the 
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ovarian tumors. The other form has an appearance of irregular nodular 
masses distributed in the lower abdomen, Fig. 55. 

Figs. 56, 57, and 58. Enlargement of the abdomen frequently arises from 
ascitic accumulations, which tend to take the form of a flattened ovoid, 
the regions of greatest proniinence being in the flanks, whither the fluid gravi- 
tates. The flattening is a most important differential point between an 
ascitic accumulation and circumscribed encysted fluids, yet occasionally in a 
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Fic. 53.—Form or ABDOMEN CHARACTERISTIC OF A LARGE GLOBULAR Myomatous UTERUS. 


Note particularly the abrupt lines of elevation, especially from epigastrium to umbilicus. 


nullipara, ascites may present the domelike prominence of a eyst, and the differ- 
ence can only be detected after palpation and percussion in various positions. 
See Figs. 57 and 58. ; 

Inspection is the essential factor in the diagnosis of diseases of the external 
genitalia, the vagina, and the vaginal cervix. The vagina and cervix can be 
exposed to view by the aid of instruments. Relaxed outlet, rupture of the out- 
let, prolapsus, and affections of Bartholin’s glands, such as cysts and abscesses, 
etc., are diagnosed at once by simple inspection. 

Inspection of the vagina and vaginal cervix is effected by 
means of specula. The best are Fergusson’s tubular, Sims’ duckbill, 
Goodell’s bivalve, and Nelson’s trivalve speculum, and Kelly’s small cylin- 
drical specula. The valvular specula are introduced to their full extent closed, 
and then opened, when the cervix is brought plainly into view. Upon with- 
drawing the speculum the vaginal walls are examined as they slowly roll over 
the end. Ordinary specula, however, must not be used in examining unmarried 
women, for they destroy the hymen and produce a dilatation of the. vaginal 
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outlet. I have often seen a distention from specular examinations great enough 
to admit four fingers. Small cylindrical specula, 9 em. (34 inches ) long and 
8, 10, 12, 14, and 16 mm. in diameter, must be used in examining and treating 
this vagina and cervix in unmarried women and girls. The patient is put in 
the knee-chest position, and the 
speculum with an obturator in- 
troduced without injuring the 
hymen; as soon as the obturator 
is withdrawn, the vagina fills 
with air, and every part of it, 
with the cervix, is plainly ex- 
posed to view by a light re- 
flected from a head mirror. 

Percussion.—Percussion is a 
valuable adjunct to inspection 
and palpation in the differen- 
tial diagnosis of abdominal tu- 
mors. There. are in general 
three kinds of percussion notes 
—flat, tympanitic, and dull. 
The flat note, drawn from the 
most prominent part of .an ova- 
rian or uterine tumor, is in 
striking contrast to the high- 
pitched tympany of the intes- 
tines surrounding it. The edge 
of the tumor is defined by an 
area of relative, or “ tympanitic 
dullness.” 

The part of the abdomen 
from which an abdominal tu- 
mor has arisen may often be 
determined by percussion, by 
outlining the growth and noting 
on which side the resonance is 
wanting; in almost every case 
that will be the original habitat 
of the tumor, from which it has 
developed out toward the mid- 


Fic. 54.—ABDOMEN DISTENDED BY A LARGE 


dle of the abdominal cavity, Cystic Myoma, ABDOMINAL WALL SIMPLY 
along the direction of least re- PUSHED OUT WITHOUT SAGGING. 
sistance. Note dilated superficial epigastric vein and 


i d at legs. 
The outlines of most pelvic edematous legs 


tumors are more or less cres- 
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Fig, 55.—SHOWING FORM OF THE ABDOMEN CHARACTERISTIC OF A LARGE MULTINODULAR SUB- 
PERITONEAL MyoMaA WITH THIN ABDOMINAL WALLS. (See p. 90.) 


centic and surrounded by an area of resonance called the corona, corona: 

ovariana, or corona uterina. : 
Percussion is of the greatest service in differentiating cystic and solid tumors 

from tympany and ascites. The tympanitic abdomen is resonant all over; the 


lig. 56.—CHARACTERISTIC ForM or A FnLAccIp ABDOMEN wiITH ASCITES. 


The fluid has gravitated down into the flanks, and the anterior abdominal wall in the median line al- 
most rests on the vertebrie 


ascitic abdomen yields a dull note in the flanks and tympany above, from the 
gravitation of the fluid and the floating up of the intestines. When the accumu- 
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lation is extreme, however, the distention of the abdomen may be so great as to 
lift the walls farther from the back than the mesentery can reach; in such cases 
the intestines are everywhere covered with fluid, and percussion yields a flat or 
dull tympanitic note in all directions. Moderate accummulations may be made 
to gravitate from one side to the other, or into the lower or upper abdomen, by 
changing the position of the patient; and the dull and tympanitic areas will 
change with each alteration of posture. , 

The most important use of percussion in diagnosis is in the recognition of 
an area of tympany overlying retroperitoneal tumors, usually renal, which lift 
the colon forward as they advance toward the anterior abdominal wall; by its 
means the error of mistaking an enlarged kidney for an ovarian tumor is always 
to be avoided. 

Auscultation.— Auscultation is limited to the surface of the abdomen and is 
chiefly valuable in discriminating abdominal tumors from pregnancy, where the 


Fig. 57.—CYLINDRICAL FLATTENED ABDOMEN CHARACTERISTIC OF ASCITES. (See p. 90.) 


sound of the fetal heart beats is the distinctive sign. In fibroid tumors a loud 
bruit is often heard, caused by the free circulation of the blood in the great vas- 
cular channels; this must not be mistaken for the bruit of pregnancy. The only 
way to make the distinction clear is by discovering other signs of pregnancy. 

Palpation.—After inspection and percussion we proceed to examine by touch. 
No other diagnostic procedure is so satisfactory and so certain in its results 
as the sense of touch applied to the various organs through the abdominal, 
vaginal, or rectal walls. It is not unusual for the beginner to feel discouraged 
with the results of palpation, which at first are crude and indefinite, but by 
persistent practice, the tactile sense becomes acute, and the consistence as well 
as the minuter outlines and relations of the various organs in health and disease 
are easily appreciated. 

By palpation we outline structures, normal and abnormal, and determine the 
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relative position, consistence, mobility, and sensitiveness of the parts under 
investigation. In this way cystic tumors are at once differentiated from hard 
ones, and masses are easily detected in the lower abdomen, where they are 


Fia. 58.—Ovarian Tumor with ASCITES. 


The upper picture shows the form of abdomen as seen from below; the lower picture the form seen ° 
from the side. Note protrusion at the umbilicus. M. E., op., Dec. 23, 1895. (See p. 90.) 


hidden behind the symphysis, or in the flanks. Again, the degree of relaxa- 
tion of the outlet and the condition of the vaginal walls and of the cervix are 


at once determined by digital palpation. Palpation is greatly facilitated by 
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the use of certain postures, which are so important that IT shal! describe them 
in detail. | } 

The varicus useful postures are the standing, squatting, sit- 
ting and bending forward, the left lateral or Sims’, the knee- 
chest, and the dorsal or lithotomy. 

Standing Posture.—In this posture the patient stands with one foot 
on the floor and the other resting on a stool six or eight inches high, while the 
physician stoops before her and, resting the elbow of his examining hand on his 
knee, proceeds to make a digital examination of the vaginai outlet, the vagina, 
and the various pelvic organs. The hand can be placed at rest and the arm 
lengthened or shortened at will by supporting the leg on the ball of the foot, 
keeping the heel off the floor. This gives a springy support and takes away 
the natural tendency to stiffen the arm in pushing the hand high up into the 
vagina. Relaxation of the vaginal outlet and descensus uteri are most easily 
recognized in this way. While standing, also, if there is a movable kidney, it 
drops forward and is readily grasped between the hands. 

Squatting or Crouching Posture.—The patient takes the same pos- 
ture as in defecation, and bya slight straining effort is able to demonstrate to 
the examiner behind her the least tendency to prolapse and eversion of the 
vaginal walls. The full effect of a relaxed outlet may be brought out in this 
way better than by any other means. 

Sitting and Bending Forward.—The patient leans forward, resting 
the weight of her body on the shoulder of a nurse, and so thoroughly relaxes 
the abdominal muscles; the examiner then sits before her or at her side, and 
makes counter-pressure with one hand over the back while with the other he 
palpates deeply through the lax abdominal walls. 


Fic. 59.—Sims’ Posture. 


Showing the position of the legs, chest, and pelvis, and especially the inclination of the pelvis by 
which the viscera are poured into the abdomen. 


Fig. 59. The Left Lateral or Sims’ Posture.—In this position 
the patient lies on her left side with her left arm behind her back and both 
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legs flexed upon the abdomen, the right drawn up above the left, and the pelvis 
tilted decidedly over toward the table, so as to facilitate the gravitation of its 
contents through the superior strait in the direction of the anterior abdominal 
wall; this causes the vagina to balloon out with air as soon as the posterior 
wall is retracted. The distention will not take place, however, unless the pelvis 
is sufficiently tilted, so that if the patient persists in lying with her right hip 
vertically above the left, the difficulty must be overcome by requesting her to 
lie more on her stomach. This posture is useful for vaginal inspection, local 
treatments, and some operations. A digital examination in this position 1s 
always unsatisfactory, as the hand is impeded by the perineum. 

To expose the cervix take a Sims’ speculum, dip it in warm water, and 
anoint it with vaseline; the right buttock is then lifted up with the left hand 
until the vaginal outlet is seen, when the speculum is engaged in the fourchette 
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Fig. 60.—KNEE-CHEST POSTURE. 


All restricting clothing is removed from chest and abdomen. The pelvis occupies one of the three 
positions indicated at A, B, or C, with thighs vertical or nearly so. The back is arched as much as pos- 
sible and the arms spread out with the elbows commonly hanging over the edge of the table. The face 
is turned to one side, so as to bring the cheek as close as possible to the table. Sometimes if the expan- 
sion is not good at A, the little change noted at B and C will improve the distention, especially in the 
ease of the bladder. This is more of a genu-facial than a genu-pectoral, or knee-chest position. 


and gently slipped back into the vagina, avoiding the urethral orifice, and fol- 
lowing the sigmoid curve of the posterior vaginal wall, which it retracts at the 
same time. | 

If the outlet is relaxed, the posterior wall may be retracted with the fingers 
alone, and the vagina and cervix exposed as well as with a speculum. In this 
posture, in cases of pelvic inflammatory disease, the uterus and its appendages 


often do not recede into the pelvis, but remain fixed by their adhesion, while 
‘the vagina does not expand. 
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Fig. 60. The Knee-chest Posture.—One of the ‘most important 
methods for examination of the hollow viscera opening at the inferior pelvic 
strait, namely, the bladder, the vagina with its uterine cervix, and the rectum, 


Fie. 61.—KNEE-cHEST POSTURE. 


The rectum, bladder, and vagina are distended by posture. T he vagina as seen does not reach its 
maximum distention while the rectum and bladder are filled with air. It is easy to see from this figure, 


made from careful measurements, how readily each of the pelvic viscera can be inspected through a 
tubular speculum of suitable size. 


is based on utilizing the atmospheric pressure which takes place as soon as the 
pelvis is elevated above the level of the remaining abdominal viscera sufhi- 
ciently to create suction toward the superior pelvic strait. This distention 1s 
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seen at a maximum when the patient kneels upon the table with the thighs 
vertical and the chest brought as near as possible to the surface of the table. 
In this posture the intestines, which are hanging by their mesenteric attach- 
ment to the posterior abdominal wall, have a maximum tendency to gravitate 
toward the diaphragm, and thus create a species of suction, by means of which 
the skin surface at the pelvic outlet is visibly drawn in. If, under these cir- 
cumstances, a small speculum, say 10 mm. in diameter, is inserted into the 
bladder, this viseus becomes filled with air as soon as the obturator is with- 
drawn. In like manner a larger speculum, say 2 em. in diameter, serves for 
the dilatation and examination of the vagina. A speculum about 2.5 em. in 
diameter, allows the rectum to fill out with air and exposes its surfaces to 
inspection as high as the promontory of the sacrum, or even above it (see 
Ba ee Ly 

Of the various advantages secured by this method of inspecting these hollow 
viscera with an elevated pelvis, one of the most important is the fact that the 


{ 


Fic. 62.—LONG-HANDLED CYLINDRICAL SPECULUM FOR 
EXAMINING VIRGINS IN THE KNEE-CHEST POSTURE, 
WwitTHouT INJURY TO THE HYMEN. 


mucous membranes of the bladder, vagina, and rectum, which in the dorsal 
position lie collapsed and in numerous folds, are, in this position, expanded 
and spread out, until they form a smooth round surface, all parts of which 
can be seen within a few seconds, just as it is possible to look into a hollow 
ball, illumined on the inside, through a peephole. Any hidden disease lurk- 
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ing in the folds of the rectum, bladder, or vagina is at once seen and often as 


easily treated. 

This is the best position in examining the virgin, 
for the whole vagina can be perfectly seen. through 
a small cylindrical speculum only 10 or 12 mm. in 
diameter, and without injuring the hymen (see 
Fig. 62). 

The Dorsal Posture.—In this position the 
patient lies relaxed on a short table, with her head 
resting on a pillow, the legs and thighs flexed, and 
covered with a sheet. The clothing must be drawn 
above the hips behind and above the knees in front, 
and the corsets should be loosened. The effect is in- 
ereased by elevating the head and chest upon pillows 
so as to shorten the distance between the symphysis 
pubis and the sternum. By this means the recti mus- 
cles are relaxed and offer less resistance to the in- 
vagination of the abdominal wall through the superior 
strait in a bimanual examination. The feet in the 
dorsal position should not be more than 15 to 20 em. 
apart, throwing the knees outward, and _ facilitating 
the investigation by permitting freer access to the 
pelvis. If the feet are widely separated—a fault 
common to the arrangement -of most tables and gyne- 
cological chairs—the knees are thrown inward, and 
the patient’s inclination becomes almost. irresistible 
to draw the thighs together the moment the finger 
touches the vulva, rendering the examination difficult, 
or preventing it altogether. 

Measuring Resistances.—I*or the purpose of meas- 
uring resistances in the abdominal wall, so as to dif- 
ferentiate between the firmer parts in relation to a 
tumor lying behind and the more yielding surround- 
ing areas, I have invented an instrument which I eall 
a piezometer (see Fig. 63). ‘This consists in a 
graduated cylinder holding a well-tempered spring; 
from within the cylinder projects a long, graduated 
rod, attached to an indicator sliding up and down a 
scale. The amount of pressure made on the end of 
this rod is registered by the index, from zero up to 
two kilogrammes. As it is important not only to 


register the amount of pressure made, but the amount 


of the depression of the abdominal wall due to a given 


Fig. 63. — PIEZOMETER TO 
MEASURE PRESSURE. 


The wheel slides freely upon 
the graduated rod below the 
barrel; the index in the barrel 
above measures the amount of 
pressure, while the sliding wheel 
registers the depth of the de- 
pression produced by pressure. 


degree of pressure, I have added a fenestrated wheel which slips easily up and 
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down the rod. For example, at any point over the surface of a fibroid tumor, 
let pressure be made on the end of the rod until the index points to 1,000; it 
will then be seen that the dimpling of the abdominal wall effected by this 


Fic. 64.—Tur PiezoMeTER IN Usz, MEASURING THE AMOUNT OF PRESSURE NECESSARY TO PRODUCE 


PAIN OVER A TENDER APPENDIX, AS WELL AS REGISTERING THE TENSION IN THE RicuT ILr1ac 
Fossa TO BE COMPARED WITH THE LEFT. 


degree of pressure over the tumor is about 2 em. The same degree of pressure 
made about the periphery of the tumor will cause an indentation of 4 em., a 
fact at once demonstrated to any number of spectators, whereas the method of 
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palpation hitherto employed was entirely subjective and the facts it revealed 
were confined to the examiner alone (see Fig. 64). 

The piezometer may also be used after the manner of a Boas algesimeter 
to register the amount of pressure necessary to produce pain. Used in this way 
it is especially valuable in detecting the rigidity of the right rectus muscle as 
compared with the left, as well as the amount of pressure necessary to produce 
pain in the appendical region as compared with the opposite side. The piezom- 
eter thus affords an objective method of: demonstrating and registering the 
results of palpation. Two observers may differ as to whether there js any 
rigidity in the right rectus muscle, but the question can be settled by the use 
of the piezometer without room for doubt. 


EXAMINATION OF THE PELVIC ORGANS. 
IN THE DORSAL POSITION. 


For the sake of comparison, a knowledge of the normal pelvic organs is 
indispensable as a standard in judging of their condition in disease. Palpation, 
or examination by indirect touch, is the only accurate means of determining the 
condition of the uterus, tubes, and ovaries in the living subject. The normal 
uterus, broad ligaments, tubes, and ovaries can always be palpated by a skilled 
examiner. It is well to wear a thin rubber glove or a finger stall when there 
is any infectious discharge, or in examining by the rectum. 

The methods of examination are four: 

First, a simple exploration with one hand by the vagina or rectum; 
second, the bimanual examination through the vagina or rectum and abdom- 
inal wall, with the organs in situ; third, the bimanual examination through 
the vagina or rectum and abdominal wall, with the uterus artificially displaced 
backward; fourth, the examination through the vagina or rectum and ab- 
dominal wall, with the uterus drawn down to the vaginal outlet. 

a. Simple examination with one hand in the vagina or rectum: 

This is usually employed as a preliminary. Bartholin’s glands are ex- 
amined on both sides between the thumb and forefinger. The condition of the 
outlet is estimated by one or two fingers making backward pressure. The rugee 
of the normal vagina are felt like rough ridges on the anterior vaginal wall, 
while they are smoothed out in the relaxed vagina. 

The cervix is next felt as a knob-like prominence in the vault of the vagina, 
its axis pointing downward in a line with that of the vagina, or backward 
toward the sacrum, or forward toward the symphysis, according to the posi- 
tion of the uterus. If the os uteri points downward in the axis of the vagina, 
in the nulliparous woman it indicates either a marked anteflexion due to an 
undeveloped uterus, or a retroflexion, while in a childbearing woman it means 
retroflexion. A lacerated cervix, infiltrated or studded with follicles, or the 
indurated ulceration of carcinoma, are readily distinguished from the normal, 
smooth, knob-like cervix. If the uterus is slightly anteposed, its body can not 
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be felt by one hand alone; but if it is acutely anteposed, by giving the anterior 
vaginal vault in front of the cervix a quick blow, the fundus will be detected 
as a resisting body. 

In examining with one hand by the vagina, the ovary can not be felt unless 
it is abnormally displaced downward into the recto-uterine pouch, where it may 
be discovered by pressure behind the cervix uteri a little to the right or left. 
It feels like a rounded, somewhat elastic body, slipping up and away under the 
pressure. Any attempt with one hand to feel the ovary not displaced fails, or 
gives at the utmost but an uncertain idea of its presence; because as soon as 
it is touched it yields to the pressure, and is displaced upward and out of reach. 
An examination of the deeper pelvic structures with one hand is therefore 
incomplete. , 

b. The bimanual method of examination as conducted either with the organs 
in situ or with the uterus in artificial displacement: 

The bimanual examination with the organs in situ depends for its success 
upon the invagination of the abdominal wall just above the symphysis pubis, 
through the superior strait, with one hand, while with the other hand’ the ex- 
amination is made through the inferior strait. The index finger, or both index 
and middle fingers, if the vagina is sufficiently lax, is introduced as far as 
the cervix. The palmar surface of the last joint of the finger must always be 
used in palpating; it is a beginner’s error to use the radial side of the finger. 
There are two ways of holding the rest of the hand which 1s outside during 
the examination, either with the fingers strongly flexed in the palm, Fig. 65, 
or with the thumb and fingers widely separated, the thumb resting upon the 
symphysis and the unemployed fingers on the perineum. The first method 
is best when the examination can be conducted without bending the flexed 
fingers beyond a right angle with the examining finger; otherwise, the second 
method is preferable. 

Simultaneously with the introduction of the finger into the vagina slight 
pressure is made over the middle of the superior strait, with the tips of the 
fingers of the other hand resting upon the abdomen above the symphysis. 

In most cases only slight pressure is required throughout to make a com- 
plete examination of the pelvic organs; in other cases it is necessary to over- 
come resistance by making a gradually increased pressure downward, until the 
structures are felt. As a rule, the outlines of the pelvic organs are not mi- 
nutely examined by the abdominal hand, which serves more as a plane of resist- 
ance to prevent the upward displacement and gliding away of uterus and ovaries 
when touched by the finger within the vagina. When the abdominal walls are 
thin and lax, the outer hand may also be employed in studying the outlines of 
the organs. | 

Invagination of the Pelvic Floor.—In spite of the assistance — 
given by the external hand, the bimanual examination would often prove un- 
satisfactory if the vaginal hand were limited by the length of the index and 
middle fingers. Invagination of the pelvic floor is therefore a necessary aid, 
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as by this means the examining finger is practically lengthened from 4 to 6 
em. (13 to 23 inches). This is accomplished by pressing the perineum up 
into the pelvis in the axis of the inferior strait. The pubic arch and the 
tuberosities of the ischium are obstacles to invagination, but a skillful examiner 
may overcome them by cramping the fingers a little more closely together, or by 
making pressure farther back. Another difficulty in the way of securing the 
fullest advantages from this method of examining is an involuntary stiffening 
of the wrist and finger muscles. This may be overcome by pushing from the 
elbow, while the hand remains perfectly flexible, in order not to interfere 
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Fig. 65.—BimanuaL EXAMINATION OF THE PELVIC VISCERA. 


With the third and fourth fingers flexed upon the palm and the pelvic floor invaginated, adding an 
inch or more to the length of the fingers. Left view. 


with the delicacy of its tactile sense. Where the resistance is unusually great 
or the act proves tiresome, the examiner will help himself materially by sup- 
porting the elbow on his pelvis and pushing from his hip, relieving the arm 
entirely. | 

The examination of the uterus is begun by the vaginal hand giv- 
ing the cervix a slight blow, which sends it upward at the moment the abdom- 
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The end of the speculum is then carried further and further up the bowel 
until the promontory of the sacrum is reached. Then, as the speculum is with- 
drawn, the end of it is used to make pressure on the right or on the left side 
of the sacrum, through the wall of the rectum, against the sciatic nerve roots. 
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Fig. 67.—PALPATING THE Roots OF THE Sciatic NERVE BY THE RECTUM. 


On one occasion, when I was examining a patient who had just told me that 
my fingers did not quite reach the seat of the trouble, she at once emphatically 
declared that the exact tender spot was being touched by the speculum, and the 
diagnosis of an intra-pelvie affection. was made. 

ce. Bimanual examination in the dorsal position with elevated pelvis; the. 
same with the uterus in artificial retroposition: 

If the pelvis of a patient in the dorsal position and with strongly flexed 
knees and thighs, is elevated high above the level of the body on the table, the 
intestines will gravitate upward and the lower abdominal walls fall in toward 
the pelvic viscera, which are now conveniently disposed for a searching, deep 
bimanual examination through the vagina or the rectum, and the abdominal 
walls. ‘The examiner stands on one side of the patient and proceeds with the 
investigation with unusual ease, the curves of the flexed hands naturally fol- 
lowing the hollow of the sacrum and the curved pelvic canal. , 

Not infrequently the posterior surfaces of the uterus, ovaries, tubes, and 
broad hgaments can not be distinctly palpated by any of these methods, either 
because the fundus lies too far forward, with the cervix too far back, or because 
the patient is so stout that the finger cannot reach far enough. A satisfactory 
examination of the surface of the uterus and its adnexa can often be made under 
these circumstances by forcing the organ back into retroposition and pushing 
it down on the floor of the pelvis, where it is easily palpated, together with its 
adnexa, by the vaginal or rectal finger. In order to produce this artificial retro- 
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displacement it is generally necessary to have the patient under the influence 
of an anesthetic, so that she will be completely relaxed. The examination pro- 
ceeds as follows: The abdominal hand is first pressed down behind the symphy- 
sis pubis to catch the fundus, while the other hand lifts it through the anterior 
vaginal wall. The fundus brought within the grasp of the external hand by 
this means is caught and pushed backward in the direction of the sacral hollow. 
The backward displacement is finally completed by continuing the pressure on — 
the anterior face of the uterus with the abdominal hand, while the vaginal fin- 
ger hooked behind the cervix rotates it forward and upward. Lach of these 
three movements forms a step in the backward rotation of the uterus upon its 
transverse axis through the junction of the cervix with the body. 

While the abdominal hand keeps up the pressure, and so holds the uterus 
in its abnormal position, the vaginal finger is withdrawn and inserted in the 
rectum, up beyond the ampulla, through the sphincter-like orifice between the 
utero-sacral ligaments, where the whole posterior surface of the uterus and the ° 
broad ligaments, including ovaries and tubes, can be minutely palpated. The 
utero-ovarian ligaments stand out as sharply defined folds on either side of the 
uterus just below its cornua, and form the best gate in locating the ovaries, 
when they are difficult to ae 

d. The bimanual examination with the uterus drawn down to the vaginal 
outlet : 

The advantage of this mode of examination is that the uterus is acted upon 
in three different directions at once. It depends for its success upon the great 
natural mobility of the organ, which not only allows it to be forced back into 
retroposition, but tolerates a marked artificial descensus. ‘The normal uterus 
may, without injury, be displaced downward in the vagina until the cervix 
appears at the hymen. In this way we secure the completest possible investi- 
gation of the condition of the peritoneal surfaces of the uterus and its adnexa, 
short of an exploratory celiotomy, and indeed in many cases it is quite as 
accurate. 

Fig. 68. This method of examination is carried out as follows: First in- 
troduce the index finger up to the cervix, to act as a guide for the tenaculum 
forceps, or Kelly’s corrugated tenaculum, which is firmly hooked in the anterior 
lip just within the canal. Then make traction, displacing the whole uterus 
downward in the axis of the vagina, until the cervix is. at or near the vaginal 
outlet. An assistant now takes the tenaculum and retains the uterus there, 
and the examiner employs the abdominal hand in pushing down on the fundus 
_ to steady it, while with the index finger of the other hand he palpates, through 
the rectum, the whole organ and its displaced adnexa with the greatest ease. 
If the corrugated tenaculum is used, an assistant is not essential, for the 
corrugations afford a sufficient hold to be grasped between the ball of the thumb 
and the middle and ring fingers, or, exceptionally, between the palmar sur- 
face of the ring finger and the dorsal surface of the second joint of the little 
finger. 
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This method is of especial service in revealing small myomata on the uterus, 
from the size of a pea up, or cysts in either ovary, or light adhesions, or the 
lesser degrees of hydrosalpinx. In some pelvic inflammatory conditions such 
traction is dangerous; it should therefore always be preceded by a preliminary 


' 
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The cervix is caught with the corrugated tenaculum and drawn down to the outlet ; then the tenaculum 


is held against the ball of the thumb, while the index finger is inserted into the rectum and used, in con- 
junction with the abdominal hand, to examine the pelvic organs. 


bimanual examination, without displacement, when, if doubt remains, the trac- 
tion may be begun and continued only under constant observation by the rec- 


tum, and any resistance on the part of the tissues should be respected by instant 
cessation. | 


One more manipulative procedure still remains for consideration: 
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_ The examination of the anterior surface of the uterus through 
the rectum: : 

This is done by displacing the uterus as just described, and adding to it 
a marked retroflexion, secured by hooking the index finger in the rectum over 
the fundus and gently pulling it down toward the anus. In this way the 
- anterior wall can be as distinctly palpated as the posterior. 

After a displacement examination of any kind, it is not sufficient to release 
the cervix from the tenaculum or forceps in order to restore the parts, but the 
uterus should be carefully put back into its original situation. To do this, the 
hand which has been engaged in examining through the rectum is withdrawn 
and washed, and then introduced into the vagina, when, by pushing on the 
anterior lip of the cervix, the uterus is restored to its position in the pelvis, and 
at the same time, if necessary, the fundus is caught by the abdominal hand and 
drawn into anteflexion. The patient should remain in bed from twenty-four to 
forty-eight hours, or longer if she continues to experience any discomfort from 
the examination. But the facility with which the whole manipulation is effected 


is usually so great that no after-effects are observed by the time the recovery 


from the anesthesia is complete. 
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The beginner must train himself from the very outset to go through a cer- 
tain routine in the examination of every case, for it is only in this way that a 
comprehensive view can be secured; by this routine he will also often discover 
important minor points which have a direct bearing on major lesions under 
investigation. : 

It is the serious fault of some examiners that as soon as they find a lesion 
anywhere in the genital tract which may account for some of the symptoms, 
they at once concentrate their entire attention and treatment upon that point, 
forgetting the fact that the patient may have other lesions as well. This is best 
illustrated by the numerous cases of lacerated cervix and “ uleers of the mouth 


of the womb ”’ persistently treated where the serious disease lies in the inflamed 


uterine tubes. 


To avoid this superficial treatment the examination begins by noting all the 
peculiarities of the external genitalia. The orifices of Bartholin’s glands must | 


be inspected for the taches significant of infection, and the glands themselves 


ao * 


should be felt to see if they are enlarged, or if pus can be squeezed out of the » 


duct. The state of the hymen must be noted—whether intact, dilated, or torn. 
The urethral orifice, by a puffy reddened condition, often gives evidence of a 
gonorrheal infection, and a little pus can be milked down the urethra by the 
finger stroking the anterior vaginal wall. By firmer pressure of the outer part 
‘of the urethra against the pubic arch, Skene’s ducts are emptied of any accu- 
mulated pus. Scars at the vaginal outlet, and the relaxed condition following 
childbirth or the use of large instruments are also to be noted, as well as the 
functional activity of the anterior fibers of the levator ani muscle. 
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The vagina is noted as short or long, and rugose or smoothed out, especial 
note being taken of any cysts in it. The rectum can be palpated through the 
posterior vaginal wall, feeling like a stringy collapsed tube easily moved from 
side to side; if it contains any fecal masses this is evident to touch. Anteriorly 
the base of Ae bladder, and antero-laterally the ureters, can be felt through the 
vagina, and if they are inflamed, touch will always abieit complaint. The cervix 
is the most prominent feature in the vault of the vagina; its direction is im- 
portant, whether lying in or across the vaginal axis, and its form, whether 
conical with a small os, or split, everted, and containing distended follicles. 
At the vault of the vagina, in front of, behind, or at the sides of the cervix, 
hard masses may be felt which will require a careful bimanual examination 
to determine their identity. The condition of the rectum should be carefully 
inquired into in every gynecological case, and any symptoms pointing in that 
direction should be investigated with care. The gynecologist will in this way 
take particular note of hemorrhoids, fissures, fistula, proctitis, and especially 
of strictures. 

The examination of the urethra, bladder, ureters, and kidneys are described 
in Chapters XVII and XVIII. 

The bimanual examination by. one of the methods described follows next; 
the position of the uterus is observed, together with its size, surfaces, Sail 
ity, and sensitiveness: aes the tubes, ovaries, and broad ligaments are 
-palpated. 

When such a routine is regularly followed, the observer, instead of merely 
noting one lesion, will often find several in the same patient, either independ- 
ent or in Sonnet aoe for example, a deep laceration or a complete tear through 
the septum at the vaginal outlet is often found associated with extensive scar 
tissue in the vagina, a lacerated cervix, and a retroflexed uterus; or, on the 
other hand, the external tear, which is the sign of a difficult forceps labor, is 
associated with a pelvic tubal abscess, the sequela of a puerperal infection. 
One of the most striking complications I have seen was that of a patient with 
a gonorrheal urethritis. Pressure on Bartholin’s glands squeezed out a little 
pus and showed she had also Bartholinitis. Pus taken from the vagina con- 
tained numerous gonecocei; an endocervicitis and an endometritis were also 
gonorrheal. When the abdomen was opened, pus oozing from the tubes was 
found to contain the same organisms, and, lastly, they were found abundantly 
in pus taken from the peritoneal cavity. | 

Pelvimetry.—Pelvimetry is of the utmost service to scientific gynecology, 
and should be constantly practiced in all clinics, as the gynecological lesions 
found are often explainable by the discovery of a deformed pelvis. The various 
external measurements should be made as described in the obstetrical text-books 
—viz., the distance between the anterior-superior iliac spines, between the iliac 
crests, Baudelocque’s diameter, and the inter-trochanteric diameter. 

There are four ways of measuring the true conjugate diameter of the 
superior strait, which is the most important single measurement: In the first 
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place, it may be estimated, as usual, from the diagonal conjugate through the 
vagina; this, however, is often impracticable in gynecology, either because the 
vaginal canal is too short and rigid, or because of scar tissue at the vaginal 
vault, or of masses in the pelvis above the vault, which prevent the necessary 
displacement of the vagina up to the sacral promontory. In the second place, 
a diagonal conjugate may sometimes be obtained under these circumstances 
_ by pressing the finger up through the rectum until it touches the promontory, 
and so measuring the distance to the under surface of the pubic arch. In the 
third place, I have found the following procedure, which I call “ the external 
direct method of measuring the true conjugate,” to be most generally useful: 

The patient lies on the back, with slightly flexed thighs and knees, and the 
head and chest elevated, so as to relax the abdominal muscles perfectly. The 
examiner then stands on her right or left side, according as he intends to use 
his right or his left hand, with the palmar surface down. Then with gently 
increasing pressure he makes deep palpation above the symphysis pubis back- 
ward toward the vertebral column, feeling for the promontory of the sacrum 
with the tips of the fingers, sweeping from the abdominal cavity down into the 
pelvis, deeper and deeper each time until the characteristic median projection 
of the promontory is recognized. As soon as the promontory is felt he sweeps 
the fingers of the open, flat hand several times down over it into the pelvis, 
gaining a distinct impression as to its exact position; then the fingers are 
allowed to rest vertically above the promontory; in this way the posterior point 
of the conjugate diameter is fixed. The free hand now determines the anterior 
point, by pressing the middle finger down behind the symphysis pubis, until 
the most prominent point on its posterior border is distinctly felt. Directly 
over this an indentation is made with the finger nail on the outstretched palm. 
The hand is then raised from the abdomen, keeping the fingers rigidly in the 
game position, and the distance from the tip of the finger to the mark made 
on the palm will be the true conjugate diameter. 

The chief sources of error arise, either from measuring directly over the 
summit of the symphysis, or from pressing the finger tips against the prom- 
ontory instead of over it, thus interposing the thickness of the abdominal wall. 

Judgment adequate to determining when the fingers are vertically above 
the promontory, through abdominal walls of varying thickness, 1s the chief 
factor in making the measurement. Experience will gradually eliminate grosser 
errors and bring a sufficient degree of certainty for practical purposes. The 
more contracted the pelvis the less is. the liability to error. 

Tn illustration I will cite the following case (see George W. Dobbin, Amer. 
Jour. Obst., vol. xxxii, No. 2, 1895): Mrs. H., admitted to the Johns Hopkins 
Hospital, January 3, 1895; she had had two severe instrumental labors within 
two years, both children dying during labor. Since the second labor she had 
had no control of loose bowels and there was a constant dribbling of urine. 

The examination revealed an extensive dermatitis with edema of the ex- 
ternal genitals. The recto-vaginal septum was torn through and the sphincter 
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pits separated 8 em. (14 inch), although, in spite of this, the vaginal outlet was 
well lifted up. The vagina was smooth throughout; at the vault there was a 
sharp falciform sear at the junction of the right lateral and anterior vaginal 
walls. The cervix was stellately lacerated and divided into one posterior and 
two anterior portions. A sulcus of scar tissue between the two anterior por- 
tions ended at a vesico-vaginal fistula 3 mm. in diameter. The uterus lay 
in retroposition reclining in the sacral hollow. The tubes and ovaries were 
normal. On account of the dense unyielding sear tissue in the 
vaginal vault, it was impossible to measure the oblique conjugate 
either by the vagina or by the rectum. By the external direct 
method the true conjugate was found to be only 7 em. The patient had a 
flat pelvis of high grade, the obstetrical difficulties were fully explained, and 
the gynecological condition etiologically accounted. for. 
In the fourth place, the most accurate method of all is the direct measure- 
ment of the conjugate from the sacral promontory to the posterior surface of the 
symphysis pubis, through the abdominal incision in the course of a celiotomy ; 
this is easily obtained by guiding the tip of a graduated sound to the promontory 
by the index finger, and then feeling for the posterior surface of the symphysis 
with the other index finger, and estimating the corresponding point on the 
sound, which is now taken out and the marking read off. 

This is particularly useful in pelvic inflammatory cases, where the disease 
has come from a difficult labor and the abdomen has to be opened to remove it. 

The Seat of Pain.—A large percentage of our patients come to us because 
they suffer from intra-abdominal pain of some kind, and the gynecological ex- 
amination should be so conducted as to determine with precision in just which 
organ the pain is seated. If the examiner insists upon this, there will be less 
hkelihood of a mistake and an operation upon a wrong organ. Tor example, 
when the pain is in the left pelvis and it is possible to handle the ovary, then, 
if a pain similar to that complained of, is produced by pressure upon that organ, 
the seat of the pain will, at least, have been accurately determined. If the 
pain is on the right side, and pressure upon the right ovary produces similar 
suffering, the mistake will not be made of removing a harmless appendix. I 
have found so many cases of vague right-sided pain to be due to the kidney, 
that I have, for many years, been in the habit of passing in a renal catheter 
and then injecting a sufficient amount of a bland fluid to produce a mild attack 
of renal colic. The patient is always able, at once, to tell me whether the pain 
she has before experienced is located in the kidney. There is great satisfaction 
in bringing an intelligent patient to coincide in the diagnosis, at least as to 
the anatomical seat of the trouble, by thus locating the painful spot. When the 
patient suffers from attacks at intervals, it is often wiser to insist upon her 
remaining under observation until she can be followed through one or two 
attacks of her pain. Such a study will often clear up a diagnosis which can not 
always be made from the mere verbal description. 

In like manner, it is always important when the patient complains of a 
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vaginal discharge occurring at intervals, to get her to return to the office when 
the discharge is present, or to remain under observation until it actually occurs 
and can be investigated. In this way many instances of supposed intermittent 
pelvie abscess will be found to be nothing more than cervical catarrh, and a 
grave operation will be avoided. 


EXAMINATION UNDER ANESTHESIA. 


T feel that I can not emphasize too much the extreme importance of a rou- 
tine use of ether or chloroform anesthesia to the point of complete relaxation, 
in investigating intra-pelvic diseases. Weeks, months, or even years of useless 
palliative measures will be saved in many cases if the patient is anesthetized 
and examined before beginning treatment. The purpose of the anesthesia is to 
do away with all resistance on the part of the patient, relaxing the abdominal 
muscles completely and preventing the possibility of unexpected resistance when 
tender points are touched. The examination with the anesthetic can be con- 
ducted with a thoroughness which is impossible without it, the uterus can be 
drawn down, adhesions pulled upon, the perineum deeply invaginated, and in- 
flamed tubes and ovaries handled in a way which is impossible as long as the 
patient remains conscious. 

I may add also that it is a definite advantage to the operator to be able to 
devote his concentrated attention to the examination, and not to be distracted 
‘by his anxiety as to how much pain he is giving his patient. 

Rules for the Use of Anesthesia.—I recommend, therefore, the following 
rules: Use an anesthetic in all cases 

(a) Where doubt exists after an ordinary bimanual examination. 

(b) Where there is much tenderness. 

(c) Where a patient comes to the specialist after having had treatment for 
a long time at other hands without improvement. 

(d) In all cases of pelvic peritonitis involving one or both ovaries or tubes, 
without producing any gross tumor, when the use of the anesthetic is to find 
out the extent of the disease. 

(ce) Always in unmarried women. 

Preparation of the Patient for Anesthesia——The lower bowel must be emptied 
by taking a purgative the night before, and if this does not act freely enough, 
an enema in the morning. The bladder should be emptied by catheter at the 
last moment. It is best to examine early in the morning and about an hour 
after a light breakfast, such as a cup of tea and a piece of toast. The early hour 
has the advantage of relieving the patient from a day of anxious expectation. 
After completely anesthetizing her, if it is done in her room, she should be 
brought across the bed, with her hips projecting a little over the edge and legs 
and thighs held well flexed by assistants or a leg holder. It must be the aim in 
the examination to keep her unconscious as short a time as is consistent with a 
thorough investigation, in order to diminish the after-discomforts with the lia 
bility to distressing nausea. Patients who have come into the house from the 
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outdoor department simply for the ether examination usually go home late in 
the afternoon of the same day, but it is better, as a rule, to keep them quietly 
in bed for a full day afterward. 

Exposure of any part of the body during the. examination must be guarded 
against as much as possible, no matter what the patient’s station in hfe may be, 
partly on the ground of a proper respect for the sex in general, partly because 
of the sacred obligation to treat the patient in her helpless condition with that 
deference which is her due in return for her confidence in putting herself in this 
way into her physician’s hands, and partly because of the inevitable demoraliz- 
ing effect on nurses, the doctor, and assistants that comes from a careless in- 
difference to the dictates of a proper modesty. While the patient is being ex- 
amined no persons not directly interested, professionally or otherwise, should 
be present. | 

Classes of students must be admitted to the examining room in limited 
numbers only; in no case should more than three or four students examine the 
same patient, and the physician who is responsible for her must exercise a 
eonstant watchful care to keep any student from examining too long and from 
using: unnecessary force. 

The hands must be specially prepared for the examination by a thorough 
serubbing with soap and warm water, and by cutting the nails short, so that they 
will not. bruise the skin in making the bimanual examination. After each ex- 
amination the hands must be washed afresh to prevent carrying contamination 
from one case to another. An examination should never be made with a sore 
hand. Vaseline is a good lubricant for the vaginal and rectal fingers. When 
the hymen is intact, the examination should be made, as stated in the rules, 
under an anesthetic; in this condition it is sometimes possible to introduce a 
small finger into the vagina without making any rupture, but it is better to 
omit the digital examination by the vagina entirely, and to conduct it wholly 
through the rectum and abdominal walls. If it is necessary to catch the cervix 
and draw the uterus down to get at the tubes and ovaries, this may be done by 
‘introducing into the vagina the bullet forceps closed, and then, guided by the 
rectal finger, which feels the cervix distinctly, to open the forceps and grasp 
the cervix. 

A perfectly satisfactory inspection of the vagina, without injury to the 
hymen, may be made by using a small eyindaica] i eicamai with the patient 
in the knee-chest position. 

The Examination—The various methods of handling the normal pelvic 
organs and the different avenues of access to them are also used in investigating © 
the diseases of these organs; and the knowledge acquired in gaining a thorough 
familiarity with the condition and relations of the healthy organs is indis- 
pensable in estimating the presence and extent of disease, for the normal con- 
dition is the only standard of comparison. Owing to a want of familiarity 
with the normal structures, operators have frequently made the frightful mis- 
take of removing sound organs. 
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Almost all morbid changes advanced enough to call for operative interfer- 
ence produce alterations of the normal structures recognizable by an investiga- 
tion which considers the following points: 

(a) Displacements affecting position. 

(b) Fixation and adhesions affecting mobility. 

(c) Inflammation and tumors affecting size and form. 

(d) Any abnormal sensitiveness. 

(e) Pecularities of consistence. 

(f) Information derived from curettage of the uterus. 

(g) The microscopic examination of a piece of tissue excised. 

(h) The microscopical and bacteriological examination of uterine, vaginal, 
and other discharges. 

The skilled examiner never makes his diagnosis by taking these questions 
up and applying them one after another, seriatim, to a case in hand; he pro- 
ceeds, on the contrary, to make the investigation with a trained touch which at 
once recognizes any abnormalities, and instinctively selects the essential points 
for more special attention. Such a plan is not without the risk of occasion- 
ally overlooking some point of importance, particularly if the examination is 
a hurried one. 

The beginner will always find it better to take the qnestions up and apply 
them categorically, at least until the routine becomes so fixed in his mind that 
its application is afterward more or less instinctive. This, too, is the only 
satisfactory plan for a text-book. 

(a) DisPLACEMENTS AFFECTING THE Posrrion oF THE PELVvic Organs.— 
Descensus.—tThe index finger carried up the vagina notes whether the cervix 
is well back in the pelvis or hes low down on the pelvic floor in the axis of the 
vagina, indicating a descent of the uterus. 

Anteflexion.—A little sudden pressure against the anterior vaginal wall 
with the finger will often encounter a resisting body, which at once recedes 
when the other hand is used to make counter-pressure through the lower abdom- 
inal wall; if the recession is prevented, and the body, palpated carefully, is 
found to be movable, ovoid in form, and, by. carrying the bimanual palpation 
a little farther back, organically connected with the vaginal cervix, the ute- 
rus is in normal anteflexion. When the cervix lies in the axis of the vagina, 
and the body of the womb lies’ against the anterior vaginal wall, parallel 
to it, the angle between the two is very acute and a pathological anteflexion 
exists. 

Retropositions.—The two forms of retroposition are retroversion and 
retroflexion, and a diagnosis is made by demonstrating bimanually (1) the 
absence of the fundus from its normal position in the front part of the pelvis, 
and (2) its presence somewhere in the back part of the pelvis, behind the cer- 
vix, by feeling it there with the vaginal finger as a round, resisting mass, and 
tracing its direct connection with the cervix. If the bridge of tissue joining 


the vaginal cervix to the body supposed to be the fundus can not be satisfac- 
9 
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torily palpated, it will be felt more clearly if the cervix is caught with a te- 
naculum forceps and pulled down. The bimanual palpation sometimes shows 
that the fundus les to the right or left in lateral flexion; this is due to adhe- 
sions drawing it in the direction of the flexion, or to a tumor filling the opposite 
side and pushing it over; or again to a large ovarian tumor of the side to which 
the uterus inclines, which pulls on the broad ligament as the tumor escapes into 
the abdomen. Figs. 70 and 71. 

Ascensus Uteri.—In ascension the cervix is lifted up above its normal 
position in the pelvis, and in an extreme form the whole womb may be dis- 
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Tia. 69.—DIFFERENTIATION BETWEEN A MYOMA IN THE ANTERIOR UTERINE WALL AND AN ENLARGED 
UTERUS IN ANTEFLEXION. 


By a bimanual examination, while the vaginal fingers, resting upon the cervix, hold the mass up, the 
abdominal fingers are able to discover the little sulcus between the fundus and the tumor, and to appreci- 
ate the slight but distinct mobility of the myoma as separate from the fundus. H. op. Oct. 24, 1896. 


placed out of the pelvis into the abdomen. This may happen in the case of 
a broad ligament tumor, or of an ovarian tumor adherent to its posterior 
‘surface and drawing it into the abdomen. 

(b) Frxarion ann Apnestons arrectine Mosriiry.—If the uterus is 
found fixed in a certain position, and does not move easily upward in making 
slight pressure on the cervix, its condition is abnormal, and the cause must be 
sought for. I know of but one apparent exception to this rule, and that is where 
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the uterus responds but slightly to pressure on account of a stout tense abdomen 
and increased intra-abdominal pressure. When the cervix is occupied by a 
eancer which has extended out into one or both broad ligaments, the whole organ 


A; 
Nh 


4 


fesse 


ia 


AS = 
WQ\’Y=|= 


YS 


Fie. 70.—Snowine THE Lerr LATERAL DISPLACEMENT OF THE UTERUS, WHICH IS PUSHED TO THE 
OpposiTE SIDE, IN THE DIRECTION OF THE ARROWS, BY AN OVARIAN Cys? ON THE RIGHT. 


feels as if held in a vise by the hard masses extending out to the pelvic walls. 
Adhesions of the posterior uterine surface to the pelvic floor restrict its mobil- 
ity, forming an adherent, retroflexed uterus. This is tested by pulling down the 


Fig. 71.—SHowine THE DISPLACEMENT OF THE UTERUS TOWARD THE SIDE FROM WHICH THE TUMOR 
Grows, Dur To THE ENLARGEMENT OF THE CYST WHICH NOW FILLS THE PELVIS AND, BY TRACTION 
ON ITS PepicLtE, Draws THE UTERUS IN THE OpposiITE DIRECTION. 
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cervix and trying to raise the fundus, when the adhesions are put on the stretch 
and felt. I would here caution the beginner not to conclude that a retroflexed 
fundus is adherent because he can not push it up through the vagina. The 
normal mobility is also greatly restricted in almost all cases of inflammation of 
the tubes and the pelvie peritoneum, which result in masses behind the broad 
ligaments. Ovarian and tubal adhesions are best felt bimanually with one or 
two fingers in the rectum. The adhesions, whether light and velamentous like 
a web, or short and firm, binding the ovary to the posterior surface of the broad 
ligament, are easily felt upon attempting to handle the ovary in order to exam- 
ine both its surfaces, as described in the examination of the normal ovary. An 
adherent tube is almost always involved with the ovary in pelvic inflammatory 
disease, and is also usually enlarged. 

(c) InFLAmMMATION AND TuMoRS AFFECTING S1z—E AND Form.—Only the 
trained fingers familiar with the normal organs will recognize at once all devia- 
tions in size. Both the enlarged, infiltrated, and the cancerous cervix are 
characteristically different from the normal; and lacerated, everted cervical lips 
ean be recognized at once. | 

The trained clinician, knowing how large the normal nulliparous’ uterus 
ought to be, and what is the size of the average parous uterus, will have little 
difhieulty in deciding whether the uterus of a young woman is undersized—that 
is, puerile or infantile; or, in the case of a woman of advanced years, whether 
it is senile. The large body of a subinvoluted uterus differs as much from the 
normal to the touch as a hydrocephalic head does from a sound fetal head. 

The myomatous uterus, from the small nodules just projecting from the 
serous surface, often not as big as a pea, all the way to the vast masses filling 
the abdomen, presents unmistakable characteristics in the enlargements and 
irregular bizarre shapes assumed. Often the only suggestion of a cancer of the 
body of the uterus found at a first examination is the increased size and the 
globular form of the uterine body. In pregnancy we trace a uniform develop- 
ment in the size of the uterine body from the fourth week on to the end. The 
most sensitive touch will be the quickest to appreciate this change at its earliest 
stage, from the fourth to the sixth week. | 

The uterine tubes are changed in size and form by all inflammatory dis- 
eases, more particularly by those in which the outer extremities are occluded 
and the secretions retained, called sactosalpinx. With the thickening of its 
coats and the distention of its lumen the tube becomes harder and larger, and 
so is the more easily palpated. The inflamed tube assumes a sausage shape with 
two or three convolutions. 7 | 

Alterations in the size and form of the ovary may affect a part or the 
whole of the organ. <A little hard mass projecting from its surface is most 
likely a corpus fibroswm; a nodular swelling projecting from one part of the 
periphery and not more than 2 or 8 cm. (# to 14 inches) in diameter, is a 
cystic Graafian follicle, or the last menstrual corpus nigrum. <A larger cystic 
tumor with a smooth surface, from 4 to 6 or even 10 em. (14 to 24 or 5 inches) 
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in diameter, is a Graafian cyst, or a cystic corpus luteum. Small dermoid 
eysts may also present similar characteristics. An ovarian abscess is usually 
distinguished by the dense surrounding adhesions, but a suppurating dermoid 
eyst will also present these signs. The larger ovarian tumors are usually asso- 
ciated with a complete disappearance of the ovary and its replacement by a 
smooth or irregular mass, according as there is one or a number of cysts. 

(d) PrcuLiarivTIEs OF SrensitrvenEss.—Normally the pelvic organs are 
not at all sensitive to the ordinary bimanual manipulation. The ovaries only 
are painful if a decided pressure is made upon them. Frequently, however, 
patients come for examination in whom the only discoverable difficulty is an 
abdominal sensitiveness, and the most painstaking investigation fails to show 
any other trouble. This hyperesthesia is often confined to one ovary, generally 
the left, which the patient can not bear to have touched; in other cases both 
ovaries are sensitive, and there may be a perfectly normal uterus, so tender 
that not even the lightest pressure can be borne. In extreme cases the whole 
pelvic and even lower abdominal peritoneum shows the same sensitiveness. I 
know of no cause for this; it is often associated with other disturbances which 
are presumably circulatory. It is important that every practitioner should recog- 
nize this ailment, so as to avoid the common mistake of estimating the amount 
of disease present by the tenderness complained of as soon as pressure is made 
on the pelvic viscera. Ovaries and tubes have been removed repeatedly where 
the only demonstrable difficulty was a persistent sense of discomfort and sen- 
sitiveness to pressure, only to discover that the mutilation has not in the least 
relieved the difficulty. 

Pelvic sensitiveness is also peculiarly the mark of the hysterical patient 
whose attention has become fixed on these organs. All inflammatory affections 
are characterized not only by pain during the exacerbations, but by a persistent 
sensitiveness of the inflamed structures, which makes it difficult to handle and 
outline them. Under such circumstances it is necessary to put the patient under 
anesthesia to make a thorough investigation. | 

(ec) Proutrarities or Conststencr.—In addition to peculiarities in 
position, in mobility, in form, and in size, the pelvic organs in disease also 
exhibit marked peculiarities in consistence. Each organ has its own individual 
standard, differing from every other organ in this respect. For example, the 
consistence of the cervix is one thing, that of the uterus and ovary another. 
The most striking example is the change in the vaginal portion of the cervix 
in pregnancy from a firm, hard, resistant tissue to a soft and even flabby con- 
dition. The cheesy friability of a cancerous cervix also differs from any other 
state. There is a putty-like condition of the subinvoluted uterus, ~which indents 
on pressure, and which ought to be a warning against the use of the sound. 
T have seen the sound go through the uterine wall in these cases with as much 
ease as if it were a piece of blotting paper. Again, the soft semifluctuation of 
the pregnant uterus from the third to the fifth months is different from the 
hard fibroid uterus. Occasionally a vascular fibroid will simulate pregnancy. 
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In diseases of the tubes and ovaries there is no more important distinction to 
be made than the changes in consistence. In infected cases a dense hardness, 
which replaces the soft pliability of the pelvic floor, is characteristic, and is 
only imitated by adherent cancerous ovaries. The consistence of the enlarged 
Graafian follicle is also characteristic in the paper-like thinness of its shell, 
which is easily recognized by the finger. I have twice recognized a rupture in 
an ovarian cyst, made up of a mass of little cysts, by putting the finger through 
the hole which happened to be on the pelvic floor and feeling the little cysts 
within. The consistence of an abdominal ascites, and of a parovarian eyst or. 
a multilocular ovarian cyst, differs in each case, and is often the most charac- 
teristic diagnostic feature. . 

({) Iyrormation Dertvep rrom Curntracr or tux Urerus.—By curet- 
tage of the uterus and a microscopical examination of the scrapings we deter- 
mine the difference between glandular hyperplasia, endometritis, carcinoma, 
sarcoma, the remains of an abortion, and tuberculosis of the endometrium (for 
details, see Chapter XX). 

(g) Tue Tissurs.—In the same way, by making a microscopic examina- 
tion of a piece of tissue excised from the cervix, a differential diagnosis is 
established between inflammatory conditions and carcinoma (see Chapter 
Seal eVol ET): 

(h) Secrerions.—The examination of the secretions, commonly called leu- 
corrheal, from the uterus, cervix, vagina, and vulva, often gives important 
information, and either throws light upon the cause of an existing disease 
or shows the presence of elements in these secretions liable under favorable 
conditions to endanger health and life. The purpose of this examination is 
to discover the presence of one or other of the commoner pyogenic organisms 
—the streptococcus, the staphylococcus, the gonococcus, and_per- 
haps the tubercle bacillus or the colon bacillus. The examination 
includes observations as to the presence of any secretion, its location, quantity, 
appearance, consistence, chemical reaction, bacteriological character, and any 
local reaction. 

For accuracy of investigation, the following regions should be examined : 

The ducts of Bartholin’s glands. 

The vulvar commissure. 

The urethral orifice and Skene’s glands. 

The lower vagina. 

The vaginal vault. 

The cervical canal. 

The uterine body. 

The normal secretions, which contain numerous micro- -organisms but none 
of the pyogenic bacteria, form the standard of comparison. No bacteria of any 
kind are found in the cavity of the uterus. 

Tn young women, and in those not infected, the secretions within the vulva 
and at the vaginal outlet are what have escaped from the vagina above. The 
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natural appearance of the secretion is scanty and milky-white; it consists of ’ 
desquamated vaginal epithelial cells, with mucus and a few leucocytes, and its 
chemical reaction is acid. The normal cervical secretion is a clear, tenacious 
mucus. The secretion from Bartholin’s glands is small in quantity, thin, and 
clear. There is no secretion about the urethra. | } 

In disease there is an entire change in the character of these secretions, 
which become abundant, and change to a muco-purulent character. By squeez- 
ing Bartholin’s ducts a drop or two of pus is made to exude at the orifice, 
and on separating the labia the discharge may be taken up from the com- 
missure. To get secretion from the vaginal vault and the cervix without 
contamination, the patient may be put in the knee-chest position and a small 
cylindrical speculum inserted, which admits air and does not touch the upper 
part of the vagina. In the infected cases the cervix is often puffy, and its 
everted mucosa weeps an abundant, stringy, muco-purulent discharge from its 
surface. The most striking example of the utility of the examination of these 
secretions is that of the puerperal infections, where the exact nature of the 
infection may be determined. The probable nature of a pelvic abscess may 
be traced to a gonorrheal infection, if the gonococcus is found to be a resident 
in the lower genital tract. The commonest points in which a latent gonorrhea 
may lurk are the cervix uter, the ducts of Bartholin’s glands, and Skene’s 
elands. 

The technique of the examination for these bacteria and the methods of 
cultivating them are described in Chapter III. 
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The close relationship between the rectum and the other pelvic organs in- 
volves them both in many common affections, Hable to affect any portion of the 
bowel, from the anal orifice to the brim of the pelvis. The commonest of these 
diseases may be arranged under three heads: (a) Fistule and rupture of the 
recto-vaginal septum; (b) extension of a malignant growth from one organ to 
the other; (e) compression of the bowel, either by increase in volume of uterus 
or ovaries, or by inflammatory products which constrict its lumen. 

Examination of the rectum: is also frequently called for on account of the 
liability of the patient to refer disorders of the bowel to the uterus and its 
adnexa. In this way a fissure of the rectum may be overlooked and a long and 
useless course of treatment undertaken to relieve a pain from a source felt 
higher up in the pelvis; the congestion of hemorrhoids often produces a sense 
of weight and bearing down in the pelvis, easily mistaken for the symptoms of 
prolapse of the uterus. 

For all these reasons it is important to make some statement about the con- 
dition of the rectum in every gynecological record. Sometimes it is well to 
make the examination without special preparation for it on the part of the 
patient, when the physician may better judge of the habitual state of the bowel. 
For a thorough examination the lower bowel must be completely emptied. 
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Anesthesia is not necessary as a rule. There are two methods of examining— 
(a) by palpation, and (b) by inspection. 

Palpation.—The finger introduced into the vagina easily feels the lower part 
of the rectum, from the cervix down through the posterior vaginal wall, and by 
pressing upon it and rolling it from side to side, its size, mobility, and sensitive- 
ness may be estimated. The normal rectal tube feels like a flat band with longi- 
tudinal strix, which, under pressure, slips from side to side freely and without 
pain. <Any fecal accumulation presses forward into the vagina and gives the 
bowel a more cylindrical form. The presence of feces can be recognized by 
indenting the putty-like mass with the fingers. 

The upper part of the rectum behind the cervix is often markedly sensitive, 
and becomes more so when it is distended. This must never be forgotten when 
a sensitive spot is found behind the cervix. I have seen an erroneous diagnosis 
made of tumor behind the uterus and “ inflamed ovary ” when there was really 
nothing the matter. A loaded upper rectum crowds out behind both broad hga- 
ments, filling the pelvis with fecal masses, readily confused with ovarian and 
tubal tumors. In .a more moderate distention the mass may lie on the pelvic 
floor behind the left broad ligament. By. palpation a distended upper rectum 
and sigmoid flexure can be easily mapped out through the abdominal wall, if it 
is not too thick and rigid. 

In order to make the examination, the patient lies on her back in a position 
of relaxation, with her shoulders slightly raised and knees drawn up. The 
examiner then stands on her left side, and gradually makes deeper and deeper 
pressure through the lower abdominal wall in the left semilunar line, until he 
reaches the pelvic brim, without giving any discomfort to the patient to cause 
her to resist. By gently drawing the fingers forward along the superior strait, 
the empty sigmoid is felt slipping beneath them like a large, flat cord. If it is 
distended it becomes still more distinct. In marked distention the bowel fol- 
lows in general one of four directions: In the first, it describes a sigmoid 
curve behind both broad ligaments; in the second, it curves out into the anterior 
part of the pelvis over the bladder and then back to the sacrum ; In the third, 
the distention is upward into the abdomen and then down into the pelvis from 
the right side; and in the fourth, the bowel passes in front of the bladder almost 
to the region of the right round ligament, where it is bent on itself ; when it 
reaches the promontory of the sacrum it makes a plunge down into the pelvis. 

These fecal tumors are diagnosed bimanually by being continuous with a 
fecal mass behind the vagina or behind the uterus low down, about the nature 
of which there is no doubt. They occupy peculiar positions in the upper pelvis, 
are elongate, and markedly movable on account of a long meso-sigmoid; they 
are often made up of a number of scybalous nodules. The customary sensi- 
tiveness must not mislead. Any doubt remaining after such an examina- 
tion can be cleared up by a purgative or enema, and by an inspection with a 
sigmoidoscope. | | 

A digital examination of the anus shows the existence of abnormalities, and 
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when the finger is carried up into the ampulla and the rectum immediately 
above, it demonstrates the presence of any marked changes, more especially con- 
striction by inflammatory masses; when the finger passes between the utero- 
sacral hgaments it seems to be entering a long, rigid tube with smooth walls. 
Amid the redundant folds of the ampulla it is sometimes hard to find the en- 
trance into the bowel above. The proper point is best located by taking the 
cervix as a guide and seeking the opening directly behind it. 
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Fic. 72.—PatTient SuPPORTED BY UPRIGHTS AND STRAPS IN PosITION FOR A RECTAL EXAMINATION. 


The instruments—conical sphincter dilator, proctoscope, sigmoidoscope, applicator with cotton 
pledget—are reduced in proportion to the size of the patient. (See p. 124.) 


Inspection.—Under inspection the whole mucous surface of the lower bowel 
is exposed to view, from its external orifice up to the sigmoid flexure and colon, 
and any alterations in color, or unevenness of surface and deposits, together with 
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changes in caliber and points of fixation, are at once evident. To make the 
best possible examination in this way, the bowel must be emptied of feces and 
the patient placed in the knee-chest posture; the thighs should be vertical, the 
back well curved in, and the chest as close as possible to the table; the patient 
should wear no corsets or any constricting garments on the upper abdomen 
(Fig. 72). <A eylindrical speculum of suitable length and caliber is now intro- 
duced and the bowel examined by a light reflected from a head-mirror. 

The following specula are useful: A short and a long proctoscope, a sig- 
moidoscope, and a sphincteroscope. 

The cylinder of the short proctoscope is 14 em. (5% inches) long and 22 
mm. in diameter; the long proctoscope is 20 em. (8 inches) long and 22 mm. 
in diameter; and the sigmoidoscope is 85 em. (14 inches) long and 22 mm. in 
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Fic. 73.—EXAMINATION OF THE RECTUM BY REFLECTED LIGHT. 


The instrument seen above to the right, drawn on the same scale of reduction as the body, is intro- 
duced to its full length. The electric light, held by an assistant close to the sacrum, is reflected down the 
tube by a head-mirror. This picture is drawn from a photograph. 


diameter. At the outer end of the cylindrical tube is a funnel-shaped rim to 
which the stout handle, big enough to be grasped in the whole fist, is attached. 
Each speculum has an obturator, blunt at the end and provided with a strong 
stem and handle. . | 

The sphincteroscope is short and slightly conical, the diameter at the lower 
end of the tube being 2.5 em. (1 inch) and at the upper 3 em. (14 inch), while 
the outer rim of the funnel-shaped flange is 5 em. (2 inches) in diameter. 
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The strong handle is set on this. The obturator is like that in the other 
specula. 

To make the examination; the speculum is coated with vaseline and the but- 
tocks are drawn apart, exposing the anus. The round end of the obturator is 
laid upon the orifice, and, grasping the speculum in the fist so that the palm 
keeps pushing the obturator in, it is carried into the bowel in a direction at first 
downward and forward, and then upward toward the sacral hollow. Sometimes 
the end catches in the groove between external and internal sphincters; if this 
happens, it must be withdrawn and pushed in again in a slightly different direc- 
tion. Ag soon as it has fairly entered, the obturator is pulled out, and the air— 
rushes audibly in, widely distending the bowel. The examination is now made 
by reflecting the rays of light from an electric droplight, or a lamp, or good 
daylight, by a head-mirror, down the tube into the bowel, which is so well illu- 
minated that the smallest points on its surface become visible (Fig. 73). It 1s 
possible to detect differences not larger than the pores on the palm of the hand. 
It will often be found that the speculum is turned too much downward, and 
that it is necessary to drop the handle to bring an extensive area of bowel into 
view. By turning the tube a little from side to side the whole dilated ampulla 
is inspected in a few moments. The ground color of this and other parts of the 
‘bowel is a pale red, with large vessels like veins dividing up the surface at wide 
intervals. The normal bowel is never intensely red and injected in this posture, 
neither does it have a hazy appearance. | 

After studying the ampulla, upon looking up the lumen of the bowel a series 
of half valves are seen cutting into its lumen on the right and on the left. The 
tube passes easily through each of these, displacing first one and then another, 
without perceptible resistance, exposing to view successive lengths of the bowel 
hugging the sacral hollow. The promontory often appears characteristically 
projecting as a rounded, smooth eminence on the upper surface; its bony nature 
is evident on touching it with the end of the speculum. 

The bowel distends so widely in this position that any fecal masses lie loose 
in the lumen, and the speculum may often be carried beyond without removing 
them, and without their choking its lumen. Sometimes, on introducing the spec- 
ulum, the bowel will be found inthe act of gradually opening up, expanding 
fold by fold. The dilatation ceases in some part of the sigmoid flexure, where 
the mucous surfaces suddenly come together, but by slightly pushing with the 
end of the speculum, or by observing the mucous folds as they part in the escape 
of flatus, the lumen is found, and the speculum can be pushed still farther up, 
although the view is no longer so perfect as in the lower atmospherically dis- 
tended bowel. 

To continue the inspection beyond the rectum on up into the sigmoid flex- 
ure, the longer reach of the sigmoidoscope is necessary. The direction of the 
instrument is no longer confined to the median line, but by degrees turns more 
and more to the patient’s left. I have introduced this speculum as far as 30 
em. (12 inches) beyond the anus. 
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The purpose of the inspection is to note all alterations from the normal 
appearance of the bowel, such as patches of congestion, mucus lying on the sur- 
face, ulceration, and polyps. Strictures, most commonly, are found in connec- 
tion with pelvic tumors, when there is a sudden narrowing of the lumen, beyond 
which the speculum can not pass, and the bowel seems rigidly fixed. | 

Pelvic peritonitis, especially that form due to abscesses in the ovaries and 
tubes, is particularly liable to produce stricture of the rectum at any point from 
the brim of the pelvis down to the ampulla. In one of my cases the rectum 
was choked by a large tubal abscess on the right side; above the constriction, 
which extended from the ampulla to the upper part of the pelvis, the bowel was 
greatly distended, and there was an opening between the sac and the rectum. | 
In another case, in which dense inflammatory masses with abscesses on both 
sides were taken out, together with the uterus, a tight stricture of the bowel was 
found just below the promontory of the sacrum. ‘This was about 4 em. long, 
and not more than 14 cm. in diameter, measured on the outside. 

A fistulous orifice seen foreshortened in the side of the bowel is easily passed 
over, and must be carefully sought for by pressure so made as to flatten the 
mucosa out on the end of the speculum. ; 

The sphincteroscope is used by pushing it into the ampulla, withdrawing the. 
obturator, and then drawing the speculum out a little until the inner ‘sphincter 
circle begins to close over it, after which it is pushed in again. In doing this 
it does not re-enter the portion of the bowel just left, but simply spreads the 
area within view over the end, giving a flat field for inspection. In this way, 
step by step, the whole sphincter area is exposed, and any abnormalities easily 
detected. For children and nervous patients who are difficult to examine, a 
speculum 12 em. long and only 18 to 20 mm. in diameter is most useful. 


EXAMINATION OF THE VERMIFORM APPENDIX. 


The gynecologist must be familiar with the position of and the methods of 
palpating the normal and diseased vermiform appendix, in order not to confuse 
its affections with those of the right tube and ovary, which are near by. We 
owe the discovery of this valuable means of diagnosis to Dr. George M. Ede- 
bohls, of New York (see New York Jour. of Gyn. and Obst., Feb., 1894, and 
Am. Jour. of Med. Sci., May, 1894). | | 

Under ordinary circumstances the normal vermiform appendix can be felt 
through the abdominal wall, against its underlying iliac muscle, as a short dis- 
tinct cord, moderately, or not at all sensitive, extending from its base at a point 
in a line between the umbilicus and the right anterior-superior iliac spine, down- 
ward and inward to the pelvic brim. To find it the patient lies on the back with 
the abdomen bare and thighs flexed without effort, while the examiner, standing 
at the patient’s right side, makes pressure inward in the right semilunar line 
Just below MeBurney’s point. He increases: the pressure gradually until the 
posterior abdominal wall is reached; it is against this as a background that the 
appendix is to be felt. 
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The fingers, keeping up the pressure, then glide in a direction downward 
and outward toward Poupart’s ligament, until a delicate, cord-like structure is 
felt to slip beneath thein. The maneuver is then repeated a little higher up, 
and then a little lower down, changing the position until the length and direc 
tion of the appendix are ascertained. The upper end disappears at Mcburney’s 
point, and the lower end at the brim of the pelvis, asa rule. <A loop of intes- 
tine or of muscular fibers in the abdominal wall may be mistaken for the appen- 
dix, but any overlying small intestine may be disposed of by placing the patient 
for a few minutes in the knee-chest posture, when by careful attention the 
more superficial position of the muscular strands will be recognized. A dis- 
eased appendix is often still more easily recognized from its extreme sensitive- 
ness and its increase in size, making it feel like a big, hard cord, more or less 
fixed. 

Tf there is an inflammatory exudate about the appendix, the organ can not, 
as a rule, be felt, but the position and distribution of the mass are both charac- 
teristic of appendical, as contrasted with tubal and ovarian inflammatory 
disease. 

An exception to the general principles here laid down are those cases in 
which the inflamed end of the appendix lies in the pelvis, involved with the 
right tube and ovary. 
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Upon completing the gynecological examination, the specialist must turn 
his attention to the condition of all the other vital organs in the body, associ- 
ating the results with the facts elicited by the examination of the pelvic organs ; 
he is then in a position to estimate the relative importance of any gynecological 
ailment. | 

This examination is valuable in several ways: It often happens that the pel- 
vic disease is but a part of a general morbid condition, or is dependent upon 
disease elsewhere for its continuance; this is the case when pulmonary phthisis 
is associated with tubercular tubes and ovaries and tubercular peritonitis, or 
when a disposition to uterine hemorrhage is but one of the manifestations of a 
crippled heart or a cirrhotic liver. On the other hand, a pyonephrosis may be » 
due primarily to a pelvic abscess blocking the ureter and furnishing the source 
of infection. : 

It often happens, too, that there may be some grave organic disease of one 
of the other organs which is simply an accidental complication, but neverthe- 
less forbids the performance of any serious gynecological operation. 

The inquiry will be commenced by asking about any strong family tendency 
to hereditary disease which may bear an etiological relation to any local affec- 
tion, or so complicate the local conditions that they must be taken into consid- 
eration in the prognosis and treatment. The risks attending a plastic operation 
upon the cervix or vagina, for example, are of no moment in properly selected 
cases, but they may be followed by disastrous results if certain constitutional 
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diseases, such as advanced nephritis, tuberculosis of the lings, diabetes, ete., are 
overlooked. 

The main points of the general gynecological examination, are age, heredity, 
temperament, habit, color, and the following diseases: tuberculosis, pneumonia, 
pleurisy, hydrothorax, heart disease, affections of the alimentary tract, diseases 
of the liver, spleen, and kidneys. : 

_ Age.—Other conditions being equal, women between the ages of twenty and 
forty withstand the effects of operation best. But, with Dr. Mary Sherwood, 
I have carefully collected statistics in 100 cases which show that ovariotomy 
in women between the ages of seventy and eighty-two is attended with a mortal- 
ity only slightly greater than in women of younger years (Johns Hopkins Hos- 
pital Reports, 1893, Vol. TH, p- 509); in 115 cases in the hands of 66 opera- 
tors, only 12 per cent died. (See Chapter XXXV, Vol. II.) 

Between twenty and forty, women are in the prime of life and resist the 
effects of shock, hemorrhage, and infection better than those whose vital forces 
are impaired by advancing years. In the aged the minor gynecological ail- 
ments, such as retroflexion, lacerated cervix, relaxed outlet, and often even the 
marked forms of prolapse of the uterus, should not be treated by operation 
unless the patient experiences serious discomfort. The old are much more 
easily depressed by the loss of blood, and recover more slowly from shock. Con- 
valescence is longer with the aged, because the recuperative powers are feebler. 
Carcinoma of the uterus in its early stage and diseases of the appendages, 
which, if not interfered with, will destroy health or terminate life, should be 
submitted to operation regardless of age, if this is the only. contra-indication. 

Heredity.—The hereditary predisposition to certain diseases must be eare- 
fully inquired into, because any marked family tendency may have an impor- 
tant bearing on the etiology. When there is an hereditary tendency to insanity, 
especially in patients inclined to be morbid or melancholy, any operation is 
attended with risk of precipitating an attack of insanity, as a post-operative 
complication. In neurotic families the results of surgical work are always less 
satisfactory. A family tendency to excessive menstrual flow may account for 
what would in other cases be significant of disease. A strong tendency to 
cancer in the family will arouse suspicion as to cervical erosions or persisting 
uterine hemorrhages. 
<A family tendency to tuberculosis of the lungs in a patient who has the 
general appearance of being tubercular, without signs of the disease, must put 
the operator on his guard, as the convalescence is apt to be slow, and the patient 
is often a long time in acquiring any vigorous health. 

Temperament.—The temperament of the patient exercises more or less influ- 
ence on the results of operation, and it is a good thing for the surgeon to study 
the character and disposition of his patient beforehand. Bright, cheerful 
women approach an operation with more composure and recover from its effects 
more rapidly than the despondent. A buoyant disposition is especially helpful 
in shortening the convalescence. 
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Hysteria and various neurotic ailments often accompany pelvic diseases in 
women, and the effects of their presence must be noted and weighed well before 
operation. On the other hand, certain classes of nervous patients need a strong 
mental impression made upon them, and are greatly benefited by even trivial 
operations. In hysterical women the convalescence is often marked by nerve 
storms which are difficult to control. 

I have seen patients so discouraged by the naturally depressing effects of 
the disease, superadded to a despondent temperament, that they refused to 
acknowledge they were any better after complete relief of their ailment. 

Bodily Habit.—The better the general health of the patient, the better able is 
she to withstand the effects of operation. It is, however, a constant matter of 
surprise to note the rapid recovery of comparatively feeble and delicate women 
from the effects of a severe operation. A robust appearance is not always the 
best indication that the convalescence will be short. The imponderable factor 
of vitality has everything to do with it. 

Color—Contrary to the common dictum, I find the negress less demonstra- 
tive after operation than white women. She frequently approaches the opera- 
tion with greater fear, but her naturally buoyant, forgetful nature gains the 
ascendency soon afterward, and she makes a rapid recovery.. The mulatto, 
on account of her mixed strain, may show the same characteristics as the 
negress, or she may partake of the higher nervous development of the white 
race. | 

In making an examination it is helpful to know of any especial racial tend- 
encies. I find that out of 91 operations for pelvic diseases in colored women, 
32 per cent were for myomata; 50 cases were of pelvic inflammatory disease ; 
there were 3 cases of extra-uterine pregnancy, and 1 ovarian cystoma; there 
were also 3 dermoid cysts, 1 papilloma, and 1 sarcoma. The marked pre- 
ponderance of the fibroid tumors and inflammatory diseases, and the conspicuous 
absence of the glandular ovarian ecystomata, are striking features in the résumé 
of cases. 

After such a general consideration of the status of the patient following the 
pelvic examination, all the important organs of the body should be examined 
seriatim. It is often most convenient to proceed directly from the pelvic ex- 
amination to that of the abdominal viscera. When the history points to some 
chest complications, the heart and lungs will naturally be examined first. 

Lung Diseases—Tuberculosis of the lungs must be sought for and its extent 
carefully noted. Even a pneumonia might be overlooked in the absence of 
making a routine examination and the dyspnea present attributed to the pres- 
sure of a large tumor. Pleurisy and effusions in the chest are by no means 
rare complications. Bronchitis is often made worse by the administration of 
an anesthetic, and may even cause: death. 

Emphysema and asthma should also be considered, as the embarrassed 
breathing, coughing, and deficient oxygenation render both operation and after- 
treatment difficult. 
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Heart Disease and Arterio-sclerosis—In valvular disease, arterio-sclerosis, 
and all eases of arterial tension from any cause, the question to be decided is 
whether the cardio-vascular system will be able to stand the strain upon it. 
As long as compensation is well maintained, as indicated by general health, 
the area of cardiac dullness, and the force and rhythm of the pulse, minor 
degrees of valvular disease are of no particular moment. Failure in compen- 
sation, as shown by impaired circulation in the extremities, difficulty in breath- 
ing on exertion, attacks of dyspnea, diffuse, feeble, or irregular pulse indi- 
cating dilatation. must be carefully noted, in order that the patient may be 
closely watched ‘and unusual care taken in the administration of the anesthetic. 
I lost one case in this way; the patient was extremely cyanosed and suffered 
from a great dyspnea throughout the operation, from which she never recoy- 
ered (see Chapter XXVI, Vol. IT). Where there is excessive arterial tension, 
an attempt may be made to correct this previous to operation by methods of 
elimination or the administration of a vaso-dilator. 

In all cases of painful menstruation and menorrhagia the heart must be 
carefully examined, as these disabilities may be associated with valvular dis- 
eases and venous stasis. One of the most important and serious affections is 
disease of the coronary arteries, liable to cause sudden death in the midst of 
an apparently perfect convalescence. Arterio-sclerosis, with its weakened vas- 
cular system, must be noted, as it holds a definite relation to the repair of 
wounds, making vessels difficult to control and increasing the risks of secondary 
hemorrhage. | 

Affections of the Alimentary Canal,—Dyspepsia must be looked for together 
with its associated ailments, headache, depression, and nausea. Graver affec- 
tions of the alimentary tract, such as aggravated forms of dyspepsia, gastric 
uleer, and dysentery, are associated with depraved nutrition and demand close 
attention. A possible cancer of the stomach needs consideration. I have 
several times had such patients come to me for gynecological treatment. 

Constipation is perhaps the commonest ailment associated with these affec- 
tions; it is important to note its degree and the means habitually adopted by 
the patient to relieve it. 

Diseases of the Liver—In examining the right hypochondrium, cirrhosis, 
cancer, and abscess of the liver must be borne in mind. The palpating fingers 
should also always try to touch the gall bladder. I have several times found 
this enlarged. In one case of large papilloma of the ovary, the gall bladder was 
as big as the fist, distended with a cement-like substance. In another, with a 
dense fibroid weighing forty-nine pounds, much pain was felt in a nodule on 
the right on top of the tumor. I decided that this was the gall bladder, and, 
at the removal of the tumor, opened the gall bladder, letting out a quantity of 
pus and removing a stone. | 

Diseases of the Kidney — The examination of the kidneys and their function 
must be more carefully conducted than that of any other extra-pelvie organ. 
They are the emunctories whose activity is most important after any operation, 
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and on account of the intimate association of the ureters with the uterus, 
ovaries, and tubes, their function may be seriously impaired when these organs 
are diseased. The presence of albumin, of casts, and of pus, as well as the 
amount of urea excreted must always be inquired into. 

Diabetes is such a serious complication that it must be looked for in every 
instance. 


TAKING THE HISTORY. 


An accurate history of a case can not always be obtained at the first eonsul- 
tation, as nervous women frequently give such indefinite answers that it is best 
to leave some parts to be written at a future visit. I think it is a good plan 
to allow the patient to begin by describing her condition without plying any 
- questions. During the recital the general appearance of the patient, her habit, 
complexion, temperament, peculiarities of manner or of conversation, and any 
other points which may have a bearing on her case should be noted. By asso- 
ciating this general view with the general physical examination, the gyne- 
ecologist is able to form a better estimate of the possibilities of partial relief or 
of complete cure. ? 

After the patient has talked awhile, if she inclines to wander and be indefi- 
nite and trivial, I do not hesitate to interrupt with certain routine questions. 
To this end I find a skeleton outline in my case book invaluable in keeping 
important headings constantly in view. I insert a facsimile of one of the pages. 
As far as possible it is filled in at the first visit. It is important to note in 
every gynecological history the presence of a variety of associated ailments 
cited in the list, which may have a bearing in one way or another upon the 
pelvic affection. 

Further, to avoid pursuing an aimless or indefinite line of treatment, I 
always record an outline of the course to be pursued in each ease after a 
thorough examination. It is only by doing this that palliative measures may 
be tested satisfactorily, associated functional disorders relieved, and the patient 
placed in the best possible condition for an operation. For example, I note 
in a case of myoma of the uterus in which the patient is debilitated the follow- 
ing régime: “ Rest in bed, with massage and electricity on alternate days; 
careful diet, largely liquid; regulation of bowels; when patient is sufficiently 
built up, the tumor to be removed by abdominal hystero-myomectomy.” 

A diagram representing the relations and lesions of the pelvic organs should 
accompany the history, for even if the sketch be a rough one, it often furnishes 
a more definite idea of the case at a later date than the elaborate description. 

It is a good plan for the busy surgeon to take a careful history of the 
ease and then, while he has the history and the results of his examination 
clearly in mind, to fill out on a printed form a list of those features of the 
ease which he thinks may need further investigation before operation; on this 
list he also indicates the exact nature of the operation, or operations he pro- 


poses to perform. By this method he is sure to avoid overlooking any important 
10 


132 


THE GYNECOLOGICAL EXAMINATION. 


Date Diagnosis 

Name S. W. M. Age Resides 

Occupation Par. M iscarriages Patient of Dr. 

Instr. deliv. fever 

Menstr. hist. Gen. appearance 
Weight 
Headaches 

Leucor. Sleep. 

Complains now of the following symptoms Appetite 
Digestion 
Bowels 
Float. kid. 
Urination 


Urinary analysis 


History of development of present condition 


Bladder 


Rectum 


General previous hist. rheumatism fevers, etc. 


Family history 


SKETCH 


PHYSICAL EXAM. OF PELVIS AND ABDOMEN 


Vag. outlet 
Vagina 
Cervix 


Uterus 


Uterine tubes and ovaries 


Outline of treatment to be followed 
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preliminaries, and he is also sure, not only to do’ the operation manifestly 
called for in this case, but not to neglect certain other minor operations which 
are often indicated, and which, if left undone, sometimes cause great dissatis- 
faction to the patient. The operations most apt to be overlooked when asgo- 
ciated with other surgical affections are, suspension of the kidney, removal 
of the vermiform appendix, a laceration of the cervix, and hemorrhoids. I 
make out a slip like the following, which is brought to the operating room 
with the patient, and greatly facilitates my work, besides preventing mistakes 
and oversights: | 


FURTHER TREATMENT PROPOSED. 


Name Date 
INVESTIGATE First: 
Heart and Lungs 
Stomach Anal. 
Urine 
Kidneys 


Blood 


OPERATIONS: 


Abd. 


Pelv. 


Rect. 


REMARKS: — 


THE GYNECOLOGICAL EXAMINATION, 
There are four outlines necessary to illustrate properly the pelvis and its 


contents; Professor Schultze, of Jena, and Dr. R. L. Dickinson, of this country, 
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have devised rubber stamps by means of which a diagrammatic view of several 
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SCALE. 
Any point in the abdomen can be located by following the parallel lines in the three projections 


Fic. 74.—Tun Four Carpinau Prosecrions oF THE ABDOMEN AND PELVIS, REDUCED ON THE SAME 
The lower diagrams are viewed perpendicularly to the plane of the superior strait. 
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aspects of the pelvis can be reproduced in a case book, or upon a history blank. 
I prefer in some instances, however, to make a free-hand drawing, because 
individual peculiarities can be best brought out in this way. <A sagittal sec- 
tion is used to indicate uterine displacements and the position of tumors in 
front of or behind the uterus. 

A coronal section through the crests of the ilia, the acetabula, and the tuber- 
osities of the ischium is necessary to demonstrate lateral displacements of the 
uterus and the location of inflammatory masses on the right and on the left. 
If the examination is unsatisfactory, and there is doubt concerning the exist- 
ence of disease on elther side, an interrogation mark indicates that the question 
is unsettled, and leaves it open for future determination in an examination 
under anesthesia. 

Lesions lateral or posterior to the uterus, in order to be properly indicated 
diagrammatically, require an outline of the pelvis looking in from above. 
Sueh a diagram is especially valuable for filling in after operation, because 
by it the exact position and relationship of inflammatory masses to the pelvic 
organs can be graphically shown. Adhesions are conveniently indicated by 
zigzag or straight lines. : 

Areas of resistance in the vault of the vagina, not clearly outlined bimanu- 
ally, are best registered on a diagram of the inferior strait, seen from below. 
Fig. 74 shows the three geometrical projections of the normal body: first, a 
sagittal section, viewed perpendicularly to the cut surface; second, a front view 
of the body, seen perpendicularly to its long axis; and third, a view of the pel- 
vis from above and perpendicular to the superior strait. These diagrams have 
been drawn on the same scale and are covered by a double system of parallel 
lines, thus dividing each of the three projections into a certain number of 
squares, which have their corresponding fellows on the other projections. In 
other words, the body has been imagined divided into a system of cubes, the 
projections of which we see in the three planes as a square network. The 
fourth diagram, in the left lower corner of the plate, is a view of the inferior 
strait seen from below. It is evident that by following this system every 
given point, or a tumor, in the body can be registered with great accuracy, as 
illustrated in Fig. 75, where the position of an ovarian cyst has been located 
in its three dimensions. 

The location of abdominal tumors and dull and tympanitic areas may be 
indicated on a large diagrammatic outline of the abdomen. In Fig. 76, on the 
left, the abdomen is shown in outline with its contained viscera, and those 
organs from which abdominal tumors most frequently develop are seen distrib- 
uted around the periphery; in Fig. 76, on the right, is a diagrammatic illus- 
tration of the directions taken by the various abdominal tumors in the course 
of their development, as indicated by the arrows. These directions, as will be 
seen, are centripetal—that is to say, from the more resisting periphery to the 
more yielding center. 7 

The enlarging mass projecting toward the center in this way has a corona 
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of resonance, with a dull base at its point of origin. ‘Tumors of the omentum, 
as indicated by the circular arrow, are surrounded on all sides by an area of 
resonance. | 

The characteristic difference in the location of upper and lower abdominal 
tumors is one which appeals at once to the eye, as shown in Fig. 77, drawn 
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Fig. 75.—Di1AGRAM SHOWING How To USE THE PROJECTIONS OF Fic. 74 IN THE CASE OF A PELVIC TUMOR, 
ACCURATELY LocaTine IT AND REGISTERING ITs Form. 


from life, in a case of enormous accumulation of feces in the transverse colon, 
due to carcinoma of the uterus and rectum (M. R., op., July 29, 796). 


137 


TAKING THE HISTORY. 


(‘egy doog) ‘4s¥o] SI soURYSISOI oY} AIO ‘1e;U90 oY} prvMo} AJOYdisod oY} WOij SIOWUNY BSeY} Aq UIYB} SUOL}OAIIP BY} 9}BOIPUI SMOLIB oY} ‘oINSY pusy 


bi | 


Ys oyy 


‘astiw ABUT SIOUIN} YOIYA UO} SUBSIO [BUIUIOps’ JuByIOduI snolieA yy ‘Aroydised ayy ynoqe poeyenyis ‘aul[}NO UI SMOYS BINSY puBY-jJo] OU L—'9y “DI 


10* 


138 THE GYNECOLOGICAL EXAMINATION. 


Before closing this subject I wish to urge the importance of minuter inves- 
tigations, so as to bring out prominently the individual features. To the un- 
scientific surgeon all cases are roughly classified under a few heads ; one 
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Fic. 77.—TUMOR EXTENDING TRANSVERSELY ACROSS THE UP- 
PER ABDOMEN JUST ABOVE THE UMBILICUS, DUE TO A 
Larce ACCUMULATION OF FECES IN THE TRANSVERSE 
COLON, FROM A CARCINOMA OF THE RECTUM AND UTERUS. 
RESONANCE on ALL Stpes. M. R., oper., July 29, ’96. 


ovarian tumor is the same 
as another, except in size, 
and a prolapsus is a pro- 
lapsus, and nothing more. 
A closer scrutiny, however, 
will always bring out an in- 
finite variety of individual 
differences, and attention 
to these, in time serves to 
shed hght upon the causes 
of disease. 

To illustrate, in a re- 
laxed vaginal outlet the 
following questions ought 
to be answered: The exact 
degree of the relaxation, 
the amount of protrusion 
of the vaginal walls, the 
condition of the levator 
fibers as felt through the 
vagina, the increase of the 
protrusion at the outlet on 
straining while standing, 
the difference in the de- 


gree of relaxation produced 


by anesthesia, the tendency 
to prolapse; while the his- 
tory should note the num- 
ber and character of the la- 
bors (whether instrumental 
or natural) and the size 
of the children. Careful 


measurements should also be made with a pelvimeter to demonstrate whether 
difficult labors have been due to a contracted pelvis. All sorts of reflex dis- 


turbances ought also to be put down. 
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GYNECOLOGICAL INSTRUMENTS AND DRESSINGS. 


. Introduction (p. 139). 

. Illumination (p. 139). . 

. Specula (p. 140): Nelson’s trivalve speculum. Goodell-Baer bivalve speculum. Kelly’s 

small cylindrical specula for virgins. Sims’ speculum. Simon’s speculum. : 

. Retractors, vaginal and abdominal (p. 140). 

Knives (p. 140): Ordinary scalpel. Broad-bladed scalpel, with a large handle. 

. Scissors x 140): Straight, sharp-pointed, and blunt. EEmmet’s left-curved scissors. 

- Tenacula (p. 141): Straight. Curved. Corrugated. Shepherd’s crook. 

- Forceps (p. 141): Tenaculum forceps. Long straight dressing forceps. Long rat-toothed 
aria i Rat-toothed dissecting forceps. Hemostatic forceps. Sponge forceps. Polyp 
orceps. 

9. Ligature and suture materials (p. 144): Silk in three sizes—fine, medium, and stout. Silkworm 
gut. Catgut. Kangaroo tendon. Silver wire. Tying knots with silk and catgut. 

10. Needles (p. 146): Curved and straight. Carrier. Needle holder. Transfixion needles. 

11. Packer (p. 147). 

12. Glass catheter (p. 148). 

13. Large glass trocars (curved and pointed) for tapping cysts (p. 148). 

14. Leg holder (p. 148). 

15. Aspirator (p. 148): Dieulafoy-Potain aspirator. Syringe aspirator. 

16. Cautery (p. 149): Paquelin’s thermo-cautery. Electro-cautery. 


CONOR whore 


A Lares, carefully selected armamentarium is essential to the gynecologist. 
He needs instruments of three sorts: 

(1) Instruments for exposing the field of operation in vagina or abdomen. 

(2) Instruments for special operations. 

(38) Instruments and accessories for closing the wound. 

The field of the operation is often remote from the surface, either deep 
down on the pelvic floor or at the vaginal vault, and necessitates the use of 
specula and retractors to make it accessible. But specula are useless without 
a good light well directed upon the field; for this reason I will consider first 
the prime requisite—illumination. 

The Illumination.—For the illumination of the field of operation, a good 
diffused sunlight is best of all. . This is attained in the operating room by 
plenty of windows and a large skylight, as well as by walls painted with a light 
color. The direct rays of the sun are embarrassing, and so a north exposure 
is best. No operator, however, can afford to depend on this source of light 
alone, on account of the uncertainties of the weather and the frequent call for 
an intense illumination localized at one point. 

In an emergency in private practice a common candle with a tin reflector, 
or a mirror held so as to direct its rays, may be used. In the clinic the electric 
light is the best artificial illuminant. The current may be conducted from a 


wall bracket by a long, insulated, flexible wire to the 16-candle-power lamp, 
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with a tin reflector enameled white inside and attached to a handle. This 
can be held by an assistant so as effectively to illuminate the wound area. A 
simple extemporized reflector may be made by enclosing the electric light in 
a cone of white paper covered with black cloth. Where an electric street cur- 
rent is not available, a storage battery is a satisfactory substitute, running 
a 6- or 8-candle-power lamp. 

Specula.—Tor inspection of the vaginal vault the best specula are Nelson’s 
trivalve speculum, Goodell’s bivalve speculum, modified by B. F. Baer, and 
Kelly’s small cylindrical specula, Nos. 12-15 of the cystoscopic set, for use in 
the virgin. The utility of these instruments is limited to an examination for 
diagnostic purposes, to treatments applied to the vaginal vault, and to the apph- 
cation of packings. Sims’ and Simon’s specula are useful both in making an 
examination and in exposing the field during an operation at the vaginal vault, 
serving the double purpose of specula and retractors. The Sims speculum is 
most used by the New York school of gynecologists; it is more serviceable 
with the patient in the left lateral position. Several sizes are needed, differing 
in length and breadth, for narrow and relaxed, and for long and short vaginas. 
The Simon specula are purchased in sets, and consist of two handles with 
adjustable blades of varying lengths and breadths, for both the anterior and 
the posterior vaginal walls. They are used in the dorsal 
position. | 

Vaginal retractors, with long, hght handles, are used to 
hold back the lateral and upper walls of the vagina, and 
to keep the field of operation free. The blades of these 
retractors should be of two sizes—2 by 7 em. and 3 by 
7 cm. ? 

Abdominal retractors serve to lift up or to draw aside 
one of the walls on either side of an abdominal incision to 
enable the operator to inspect the pelvic viscera. The best 
patterns are Halsted’s, with concave blades, 4 by 7 and 
6 by 7.cm. in size. 

Knives.—The knives used in gynecological surgery are 
the ordinary scalpels, made of solid metal, with handles 
smooth or grooved to afford a better grasp. For opening 
the abdomen, I like a broad-bladed scalpel with a large 
handle, and for marking areas of denudation in the vagina: 
or on the cervix, or for delicate dissections in the pelvis, 


Fic. 78.—Ewmer’s Lerr- | prefer a knife with a slender blade and a sharp point. 
CURVED SCISSORS FOR 


PLastic OPERATIONS In transporting or sterilizing knives, the blades must 
AT THE VAGINAL OUT- 
catat be wrapped in cotton, or they must be faeanea a in a rack 


in a metal box to protect them. 
Scissors.—Scissors are among the most important of all gynecological in- 
struments, and through the inventive genius and teaching of Dr. T. A. Emmet, 
of New York, they have come to be so widely used in this country as to con- 


TENACULA, FORCEPS. 
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stitute a characteristic feature of American gynecology. Straight and curved 
scissors are used—the straight scissors for all ordinary cutting, and the curved 
scissors in making denudations. Two pair of straight scissors are useful— 
one sharp-pointed, with a cutting edge 53 em. long and handles 14 cm. long, 


for removing sutures, cutting ligatures, 
and making short, straight incisions; 
the other pair are blunt-pointed, with a 
cutting edge of 7 em. and a handle 18 
em. in length, for enlarging the abdomi- 
nal incision, for cutting the pedicles of 
tumors, and for excising thick areas of 
tissue. Large scissors angled on the 
edge are also used in extending the ab- 
dominal incision. 7 
Emmet’s left-curved scissors (Fig. 
78) are invaluable in making denuda- 


B C D 


Fig. 79.—TENACULA OF VARIOUS 
KINDs. 


A, Corrugated tenaculum, for hold- 


ing the cervix down to the outlet in the 
bimanual examination. Length, 18 
em. 8, Curved tenaculum for pick- 
ing up and holding tissues. Length, 
22cm. C, Shepherd’s crook tenac- 
ulum, used in the operation for re- 


tions in the vagina, but it is necessary 
to see that these scissors have a good 
curve, and that they cut evenly from 
shoulder to end. ve cm. ves ee ee C6 tg Worle 
_ Tenacula.— Tenacula are used to Baas bn SiN idn 5 in approximation 
eatch and hold movable tissues which ; | 
are being sutured, to steady the cervix uteri, and to catch bleeding vessels down 
in the pelvis and lift them up while a ligature is being applied; but the 
tenaculum has not the importance now that it had some years ago (Fig. 79). 

There are two varieties of tenacula—the straight and the curved. The 
straight tenaculum, D, is employed in tucking in and in approximating tissue 
which pouts out of an incision while it is being sutured, as well as in catching 
up small areas of tissue which are to be trimmed off with knife and scissors. 
The curved tenacula are of three kinds: the simple curved, B, the corrugated, 
A, and the shepherd’s crook, C. The simple curved tenaculum is used to catch 
tissue which is to be firmly held; the hooked end keeps it from slipping off. 
The corrugated tenaculum serves as a tractor to bring the uterus down for 
examination. My shepherd’s crook tenaculum is used in the operation for 
relaxation of the vaginal outlet. After this tenaculum is once put in place it 
may be dropped repeatedly without losing its hold on the tissue. 

Forceps.—Under this name are classified a variety of instruments differing | 
widely in use and construction, but having one common end in view—that of 
grasping and holding tissues. 

The following kinds of forceps are used in gynecological surgery: 

Tenaculum forceps. Hemostatic forceps. 

Long, straight dressing forceps. Sponge forceps. 

Long rat-toothed forceps. Polyp forceps. 

Rat-toothed dissecting forceps. 
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Tenaculum forceps, or double tenaculum forceps, resemble two tenacula fas- 
tened so as to work together in opposite directions. They are used to grasp and 
draw the cervix down, to steady it while the uterine dilator is introduced, and 
to catch and hold a bleeding pedicle which has dropped back into the abdomen. 


ib They ought to be made strong enough to resist 
Cs feathering, and the ends must be slightly curved 
at right angles to the shaft and tapered, as shown 
in the figure, to prevent tearing the tissues. The 
figure (Fig. 80) shows a small tenaculum forceps 
which .I have found especially useful. If the 
tenaculum tears out, a three-pronged tenaculum 
may be used to advantage (Fig. 81). 
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Fic. 81.—CuLLEN’s THREE-PRONGED TENACULUM 
FORCEPS FOR HOLDING DOWN THE CERVIX UTERI. 


ACTUAL SIZE. 


nay 


Fig. 80.—TENACULUM FORCEPS, WITH Fie. 82.—Enp oF LarGn RaAtT-TOOTHED Roktu 
CatcH AND Opren Lock. HauF FOR USE DEEP IN THE PELVIS. WHOLE LENGTH, 
ORDINARY SIZE. 23 OM. 


Long, straight dressing forceps are constantly used in removing and applying 
dressings, in carrying pledgets of cotton into the vagina to cleanse it, and in 
making applications.: 

Long Rat-toothed Forceps.—I rl a pair of long rat-toothed forceps, like 
those described in the text (Fig. 82), one of my most useful instruments in 
abdominal surgery, effectually taking the place of a hand deep down in the 
pelvis. 
Rat-toothed dissecting forceps are needed in picking up the layers of tissue, 
in making the abdominal incision, and in catching the tissue in vaginal and 
cervical denudations. 

Hemostatic Forceps.—At least two dozen artery forceps should be included 
in a set of abdominal instruménts, but only four sets are required for most 
vaginal operations. The original forceps were devised by Koeberlé, of Strass- 
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burg, and are excellent for the compression of vessels lying in soft tissues, 
as in the abdominal walls and on the floor of the vagina. For general use the 
forceps figured in the text, which are in use in the Johns Hopkins Hospital, 
are the most satisfactory (Fig. 83). They are 15 cm. in length, and have a 
curved biting surface 4 em. long; the lock shown in the figure is an improve- 
ment on my own lock. The especial points of value in these forceps are (1) 
that the jaws are longer than usual and gently curved, and (2) that the tips 
of the jaws grasp the tissue before the first shoulder is reached. This per- 
mits a small bit of tissue or an artery to be clamped by the points if the 
forceps are only closed one or two notches, while a large area may be clamped 
if they are closed completely. 

Sponge Forceps or Holders.—Sponges in abdominal surgery are chiefly of 
service in cleansing the pelvic cavity, in taking up pus rapidly, and in holding 
back the intestines. The best sponge holder is my own, with a lock devised 
by Dr. G. B. Miller, of the gynecological staff of the Johns Hopkins Hospital, 
and shown in the accompanying figures (Fig. 84). The essential features of 
these forceps are the blunt teeth at the lower end which hold the sponge, and 


. Fig. 84.—MiILuER’s SPONGE FORCEPS. 


Fig. 83.—HeEmostatic ForRcEPS The hook shown above in outline, hangs loose on the round 
WwiTH OPEN Lock. handle until the forceps are locked, as seen in the right-hand figure. 
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the clasp which slides freely under one handle until it is slipped over the 
neck of the other handle and pushed down, fixing the sponge. The entire length 
of the forceps is 22.5 em., and the whole separates into three pieces for 
cleansing. 

Polyp Forceps.—The best forceps for grasping small polyps or for removing 
a small ovum or pieces of placenta are those shown in the text (Fig. 85). 
The form of the blade is shown in the figure, and the handles 
are 27.5 cm. long and provided with a catch. 

The ligature and suture materials used in gyne- 
cology are silk, silkworm gut, catgut, and silver wire, which 
are conveniently abbreviated in clinical records by using the 
initial letters only before the word “ suture,” as s., 8. w. g., 
Cc. g., 8. W. sutures, 

Silki—Pure Chinese silk is used in three sizes—fine, 
medium, and coarse. 

Fine silk is best adapted for the ligation of small ves- 
sels, for suturing the intestines, for approximating peritoneal 
surfaces, and for bringing wound surfaces into apposition 
when there is no tension. 

Medium silk is used in ligating large vessels and in 
tying off the ovarian vessels in a bunch. This size should 
always be used in preference to heavier silk in all cases where 
it can stand the strain. 

Coarse silk ligatures should only be used in vaginal 
hysterectomy in tying off the broad ligaments. Coarse. silk 
ligatures are also used as tractors to pull the uterus down 
in vaginal hysterectomy. 

Silkworm gut is one of the best plastic suture materials 
we have, and once introduced and tied, or clamped with shot, 
preserves a well-rounded, elastic loop indefinitely, or until it 
is removed. The fact that it possesses no meshes gives it a 
great advantage over silk, which in time forms a seton, fur- 
nishing a highway of communication for germs from the sur- 
face into the deeper tissues. Silkworm gut is rarely used as 
a buried suture, either in the abdominal cavity or in the 
2 vagina. It is used by many surgeons in closing the abdominal 
Fic. 85. Pracenta wound after celiotomy, in cervical operations, and as a tension 

AND Poryp For- buy. ’ | ( ’ 
pire, sy Nata suture in the operation for relaxed vaginal outlet or lacerate 
perineum. 

Catgut, properly sterilized, is valuable as ligature and suture material, 
because it 1s absorbed by the tissues and does not require removal. The chief 
objections to catgut are the difficulty of sterilizing it, its too rapid absorption, 
and the fact that it may come untied. Only intermediate and heavy-sized 
catgut should be used, as finer strands are too weak. Water swells and softens 
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catgut so quickly that it must be kept immersed in alcohol until it is used. 
The too rapid absorption of catgut is prevented by its preparation in eumol 
(see Chapter 1). In vaginal operations catgut is chiefly used as an accurate 
approximation suture; if it holds but four days, the tissues, as a rule, are suffi- 
ciently united, so that sutures are no longer necessary. Its greatest advantage 
here is that the removal of sutures is avoided. 

Kangaroo tendon, the split sinews of the kangaroo’s tail, introduced by Dr. 
Henry O. Marcy, of Boston, has the advantage of being absorbed much more 
slowly than catgut. It is useful in all forms of suturing and ligating, and Dr. 
Marcy advocates it especially for radical hernia operations. 

Silver Wire.—Stout silver wire has been introduced by Dr. W. 8. Halsted 
as a buried suture. Its chief use as a permanent suture is in holding together 
the fascize of the abdominal incision when it is closed, and in uniting the mus- 
cles and fasciz in the radical cure for hernia. The wire is best introduced as 
a mattress suture, the ends twisted four times at an obtuse angle, cut off, and 
turned down at one side of the incision. These sutures remain indefinitely in 
place, and rarely have to be taken out, like buried sutures of silkworm gut. 

Tying Knots with Silk and Catgut.—Much time may be lost by tying knots 
clumsily, and the surgeon will be a gainer all his life long if he will learn at 
the outset a definite, rapid method of tying both silk and catgut. Silkworm 
gut is best tied in a square knot, after immersion in warm water. Catgut is 
best tied dry or moistened but a little. If a third knot is added, either to 
the silkworm gut or the catgut, the ends may then be safely cut off close to 
the ligature; the use of a third knot leaves less foreign material behind, the 
knot is less liable to slip, and also, in the case 
of silkworm gut, the little ends, which are liable 
to irritate the tissue, are removed. 

Needles.—Curved needles (Fig. 86) are the 
best for almost all gynecological purposes ; they 
should be of three sizes, as shown in the figure, 
and must answer the following requirements : 
A good temper, a good; open eye, a short straight 
shank just below the eye for the grasp of the 
needle holder, and a cutting surface not wider 
than the body of the needle; the point must fol- 
low the curve of the needle, and must not be 
bent inward. One of the commonest faults 1s 

; A ; Used in plastic work and all kinds 
a kink or a curve just below the eye, making of suturing, except suture of the in- 
the needle liable to break in the grasp of the em cniy ce ol ca 
holder. Simple, straight cambric needles, with. | 
a round sharp point, and without any cutting edge, are the best for intestinal 
suturing; they are held in the fingers so that the sense of resistance at the point 
may enable the operator to recognize the position of the submucous fibrous coat. 
and so to pick it up. | 


Fig. 86.—Curvrep NEEDLES, 3 SIZEs. 
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The Suture Carrier.—The suture carrier is a silk loop tied to the eye of 
a needle for the purpose of pulling interrupted sutures through in rapid suc- 
cession. It is tied by taking a long piece of medium silk 52 em. (21 inches) 
long, putting both ends together through the eye of a needle, and then mak- 
ing a loop on one of the ends, slipping it over the needle beyond the eye, and 
pulling it tight (Figs. 87 and 88). The length of the carrier loop made in 
this way is 20 em. (8 inches) long. In using the carrier the needle is 
passed through the tissue, and when the loop, threaded by the assistant, 


Eira 37. bs Fie. 88. 


First and second steps in making the silk carrier. Both ends of the thread are put through the eye of the 
needle in the same direction, and a loop is formed passing over the needle in the direction of the 
arrow, as Shown in Fig. 87; the loop is then brought down below the eye and drawn tight, fixing the 
carrier as shown in Fig. 88. 


is drawn through, the suture is in place. Sutures may be placed more rap- 
idly in this way than by any other means. The intestinal needles are each 
armed with a single thread of fine black silk. The carrier is never used in 
intestinal sutures, in order to avoid making any larger hole than is absolutely 
necessary. 

Needle Holder—The most satisfactory needle holder for curved needles is 
the one figured here (Figs. 89 and 90). 

It is important that the handles should be large enough to afford a good 
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grip, that the catch should work easily and smoothly, and that the end which 
holds the needle should be narrow, well tapered, and copper-faced. 
Transfixion Needles.—Transfixion needles are used to earry stout ligatures 
through the broad hgament in vaginal hysterectomy. The important requisites 
are a big handle for a convenient grasp, a stout shank which will 
not bend, and a well-curved end with a big eye just behind a 
point neither sharp nor very 
blunt. I only use the needle 
curved from right to left. 


Fie. 91. 


: PACKER FOR 
PLACING CoT- 
Fic. 89.—NEEDLE FORCEPS FOR Fic. 90.—NEEDLE FORCEPS SHOWING THE TON ORGAUZE 


CuRVED NEEDLES. #2 ORDI- SHAPE OF THE BITE AND THE MANNER OF IN POSITION. 
3 
NARY SIZE. GRASPING THE NEEDLE ON THE FLAT Part  LeEnern, 20.5 


JUST BELOW THE EYE. CM. 


Packer.—A three-pronged packer, modeled like a miniature, blunt pitch- 
fork, is valuable in introducing dressings into the vagina and in arranging 
properly a gauze drain in the abdomen. It is also used in packing cotton, 
wool, or gauze against the vaginal vault while the patient is in the left lateral 


semiprone position (Fig. 91). 
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Glass Catheters.—Short glass catheters should supersede the metal ones for 
women, as they are so easily made aseptic and kept clean by immersion in a 
earbolie or boric acid solution. There is no danger of the catheter breaking 
while being used, if it is not cracked when introduced. The catheter measures 
13 em. in length and 5 mm. in diameter. It is gently curved in opposite 
directions at the ends, and there is a large eye on each side near the end, as 
well as a small hole at the end, to facilitate cleansing. 

Trocars. The Large Glass Trocars for tapping Cysts.— For the evacuation 
of large ovarian cysts I use only glass trocars, curved at one end and pointed 
at the other, with large fenestrae on both sides, near the pointed end. The 
end of the trocar beyond the fenestre is closed by a glass partition to prevent 
dirt lodging there, while the discharging end has a collar over which the rubber 
tube is slipped. The clear glass discloses the slightest trace of dirt and renders 
it possible to sterilize these instruments much more satisfactorily than the 
metal trocars. | 

Leg Holder—In operations requiring the lithotomy position it is necessary 
to use some kind of a leg holder to retain the legs flexed and drawn upon the 
abdomen out of the way during the operation. My own leg holder, or Robb’s 
modification of it, is the simplest form both for use and for transportation. 
The holder is composed of three parts: two canvas rings which are put on the 
thighs just above the knees, and a broad canvas strap which goes from one 
loop to the other around the neck. The rings are made of two thicknesses of 
heavy canton flannel quilted together. The ring is widest below, where the 
ereatest pressure comes, being 13 cm. (5 inches) in width, and narrowest on 
top, 24 em. (1 inch) in width, where a galvanized ring is placed to hold the 
neck strap. The canvas rings should be 50 em. (20 inches) in circumference. 
The neck strap is made of a double canvas quilted like the loops, 89 em. (35 
inches) in length, and 63 em. (23 inches) wider in the middle, gradually 
tapering to the ends. Harness straps at the ends and three metal rings about 
15 em. apart make the leg holder adjustable. eae. 

Aspirator.—The aspirator, at one time largely given up, has in recent years 
again become an indispensable instrument. The Dieulafoy-Potain aspirator is 
one of the best, and is so well known as to need no description. During the 
operation the aspirator should be in the hands of a competent assistant, who 
should be sure that the bottle is well exhausted and the suction channel unob- 
structed before use. Immediately after using the instrument the suction tube 
should be cleansed by creating a vacuum in the bottle and immersing the point — 
in warm water. The tubing, after being washed out in this way, should be 
placed in a bichloride solution (1-1,000) for at least an hour, after which it is 
dried and put away in the case. The needles and trocars should be sterilized 
after every operation by boiling in a carbonate of sodium solution (1 per cent) 
for five minutes, and dried in a Bunsen or an alcohol flame. The receiving 
bottle should be sterile, as it is often desirable to make cultures from its 
contents. 
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Syringe Aspirator—My own aspirator is like a large glass syringe, a pint 
in capacity, with a metal point to which a piece of rubber tubing, with a needle, 
is attached. The piston must fit perfectly to keep the air from entering. A 
switch and an opening on the side provide for the discharge of the contents 
of the barrel without withdrawing the trocar. 

Cautery.—The term cautery is used in contrast to chemical cauterization 
produced by nitric acid, chloride of zinc, nitrate of silver, caustic potash, ete. 

The irons of ancient surgery have been replaced in modern times by 
Paquelin’s thermo-cautery or one of its modifications, too familiar to need 
description. One of the best forms is that in which the tube passes directly 
through the middle of a small bottle holding the benzine. 

The Electro-cautery.—In the clinic room an electro-cautery is often more 
convenient than the thermo-cautery. The electricity is supplied from a storage: 
battery, or, better still, from a street current which is cut down. I use in my ‘ 
clinic an alternating current controller, in which induction is used for resist- 
ance, in place of a sectional coil and point switch. A 52-volt alternating cur- 
rent is employed and reduced by the controller from 0 to 5 volts with an 
amperage of from 1 to 35. 
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CHAPTER VII. 


LOCAL AND PALLIATIVE TREATMENTS. 


1. Vaginitis (p. 150): Douches. Tampons. 
2. Endocervicitis (p. 153). 
3. Pelvic inflammation (p. 154): Spa treatment. 


Firry years ago the gynecologist rarely operated, and, as a rule, he included 
both obstetrics and the diseases of children within the domain of his specialty. 
But with the advent of such men as Sims, Emmet, and Bozeman in America, 
Spencer Wells, Keith, and Tait in Great Britain, Simon and Schroeder in Ger- 
many, with Koeberlé and Pean in France, the operative field in gynecology 
widened and the gynecologist became, at the same time, more and more of a 
surgeon. As the development of gynecology proceeded, its surgical require- 
ments increased, while the range of subjects included within its domain dimin- 
ished until, in our own day, it has become distinctly specialized and almost 
exclusively surgical—I am inclined to think too surgical. or, when the risks 
and discomforts following operation are as slight as they have now become, the 
temptation to advise the more specious radical course is always present. 

I hope that gynecologists are destined to do still better work within the next 
decade, and I believe that this improvement will be associated with greater 
caution in undertaking operations, together with a return to the use of many 
of those local and palliative treatments which were tested and found valuable in 
the hands of our predecessors. For this reason I would recommend a careful 
re-reading of the works of such men as West, Bennett, Duncan, Meigs, ee 
and Neher 

The most common of the morbid conditions requiring local treatment at 
the hands of the gynecologist are, vaginitis, endocervicitis, and pelvic 
inflammatory thickenings. 

Vaginitis. —This condition, which is characterized by a milky discharge, or 
by one more or less purulent, is usually treated by medicated douches of various 
kinds, or by the prolonged injection of hot water, for a period of ten to fifteen 
minutes, at a temperature of 115° to 120° F. 

Douches.—The protracted hot douche is much used whenever Siete is 
pelvic pain, or in cases of mild peritoneal inflammation. Its use sometimes 
affords temporary relief from pain and is, therefore, most grateful to the patient. 
For this reason it is a valuable remedy, Blinen el I am not aware that in itself 
it is ever actually curative, either in vaginitis or in pelvic peritonitis. J may 
say the same thing of the medicated douches, which serve to suppress the signs 


of vaginal inflammation so long as they are used from day to day, by removing. 
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the secretions which are an indication of it, but as soon as the douches are 
suspended, the discharge at once reappears. 

Alum, bicarbonate of soda, and borax, a teaspoonful of each to a pint of 
water is a readily made douche. A pinch of permanganate of potash in a pint 
of water, in proportion sufficient to make a 2 to 8 per cent solution, is valuable. 

I also find the following formula very satisfactory: 


iersOciin DOrater re. eee ee Ola xat 
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M. It. Compressed tablet No. I. 


The menthol makes a cooling and agreeable addition; about one drop to the 
pint is sufficient. Carbolic acid (one per cent), and bichloride of mercury 
(1-5,000) are often useful. It is a good practice to vary the solution used 
from time to time. ach of the douches mentioned has its advantages, and I 
ean not lay down any special rule for the choice of one solution rather than 
another. When small quantities of water, that is to say a pint or a quart, are 
used, it is best to dissolve the powder in hot water and then let the solution 
stand until it becomes tepid, when it can be used. There is no advantage in 
using very hot water in small quantities. A rubber bag, raised about two feet 
above the level of the patient, who is in the reclining posture, and a slightly 
curved glass nozzle which can be boiled, is, perhaps, the best means of admin- 
istering a douche. I do not know that there is any special benefit to be derived 
_ from the more laborious method involved in using a douche with a bulb which 
is compressed by hand so as to give an intermittent jet. : 

Tam pons.—These, which are much in vogue, are used with two ends in 
view: (1) As convenient carriers of some medicament; (2) for the purpose of 
distending the vagina and of affording an elastic support to the uterus. Pa- 
tients who become accustomed to this kind of artificial support, and, in especial, 
those who are in the habit of inserting the tampon themselves, often find it 
difficult to dispense with its use. The tampon habit is a bad one, for the tam- 
pon, per se, never cures any disease of any kind; nevertheless, the tampon may 
be used as a temporizing measure, while keeping the patient under observation. 

The various tampons in use are all made of absorbent cotton, wool, or gauze 
strips, and the medicaments most serviceable on a tampon are boroglycerid 
and ichthyol. Absorbent cotton is the best carrier of a drug, while wool 
gives the better elastic support. A good way of applying the tampon is to take 
a pledget of the absorbent cotton, and after making a little nest in it, to pour 
into this a teaspoonful or a dessertspoonful of boroglycerid, or of a ten per 
cent solution of ichthyol with a little glycerin added. The cotton is then folded 
and conveyed to the vault of the vagina by a pair of dressing forceps, and 
underneath the cotton is placed an elastic wool pack to hold it snugly in place. 
When a tampon is applied in a lax vagina, it is important to see that the cervix 
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is well up in place before its insertion. If the cervix crowds down when the 
patient is in the dorsal position, it will certainly drop up into the lower abdo- 
men when she is put in the knee-chest posture. The latter posture is especially 
useful in the insertion of a firm pack. In some eases the vaginal vault is best 
exposed by a trivalve speculum, such as Nelson’s, with the patient in the dorsal 
position; in others, Sims’ speculum and Sims’ position are best. It is the 
usual custom to request the patient to remove the tampon herself and then to 
use a douche daily until her next visit to the physician’s office, and in such 


cases each piece of the tampon must be fastened to a thread or a narrow tape, 


the end of which is left hanging outside for the purpose. No tampon ought 
to be left in the vagina over forty-eight hours, lest it should become foul. Berry 
Hart and others advise making the application on a tampon by means of a 
narrow strip of absorbent cotton eight or’ ten inches long. 

I often make topical vaginal applications by means of a long strip of gauze, 
from an inch to an inch and a half wide, and from two to three feet long, which 
is saturated with ichthyol or with a 10 to 20 per cent solution of argyrol. 
A saturated pack of this kind is best transferred directly from a little porcelain 
dish held close to the patient and carried up into the vagina by means of a 
two-pronged packer. Care must be exercised to avoid using so much of the 
solution that the excess will escape upon the clothing. A perineal pad should 
always be worn afterwards as a protection, especially when nitrate of silver has 
been used. I often follow up these argyrol treatments by requesting the 
patient to return to the office on alternate days, when I remove the pack, cleanse 
the vagina, and insert a fresh pack. ; 

The treatment I prefer for an aggravated or a persistent vaginitis, or for 
a vaginitis of the senile variety is, first to secure complete exposure of the 
entire vagina, with the patient in the knee-chest position, by raising the 
perineum with Sims’ speculum, or using a tubular metal speculum with a 
large handle, and then carefully painting the entire surface with a 30 to 40 
per cent solution of nitrate of silver. This procedure whitens the walls and, 
by destroying the superficial epithelium, exposes the deeper layers, bringing 
away a cast of the vagina within a few days. This treatment should be fol- 
lowed by a mild course of packing (argyrol five to ten per cent) repeated, if 
necessary, in about two weeks. For senile vaginitis especially, I know of no 
better treatment. 

The tampon is sometimes put to valuable use by making it serve the pur- 
pose of locating the source of a vaginal discharge (Schultze’s Probe Tampon). 
A colored cotton serves this purpose best. The vagina is carefully packed 
with the patient on her side; if this is done in the evening the pack may be 
removed in from twelve to twenty-four hours. Each piece is examined as it 
is removed, and in this way the source of the greatest discharge can be ascer- 
tained. It is a good plan to keep the patient in bed during this investigation. 
Schultze recommends the use of tannic acid in glycerin on the cotton in order 
to coagulate the discharge and render it more easily recognizable. 
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Endocervicitis.—This condition is characterized by a glairy, albuminous, 
mucoid, or muco-purulent discharge. The methods in use to-day are, as a rule, 
inadequate to cure this deep-seated and most obstinate affection. 

In bad cases it is often best to amputate the cervix, dissecting out the mucous 
membrane, turning in the vaginal mucosa, and uniting them by means of inter- 
rupted sutures. Our predecessors were wont, in these cases, apparently in 
desperation, to place a stick of solid nitrate of silver, or potassa fusa, in the cer- 
vical canal, and to leave it there. Undoubtedly they thus, as a rule, effected 
a radical cure of a most troublesome affection, but not infrequently with a 
resultant densely cicatricial and stenosed cervix. 

I recommend heartily a plan of treatment originating with my associate, 
Dr. Guy L. Hunner, but also practiced, on the authority of Berry Hart, by 
Lawson Tait, which has proved entirely satisfactory in Dr. Hunner’s hands, as 
well as in my own. I refer to the use of the actual cautery, by which means 
most cases can be cured, and that, too, in the course of several treatments, given 
in the office. Only occasionally is it necessary to employ one of the brief anes- 
thetics, in the case of nervous women who are more afraid of the idea of cau- 
terization than of actual pain, which is scarcely, if at all, felt. 

The method of application is as follows: The cervix is exposed, with the 
patient in the lithotomy position, by means of a trivalve speculum (I like Nel- 
son’s, of Chicago, best), the anterior lip of the cervix is caught with a tenaculum 
or a vulsella forceps and drawn down a little. Next, the canal is cleansed of 
its tenacious secretions by means of peroxide of hydrogen (the cleansing, how- 
ever, is not really essential), the Paquelin cautery with its knife-blade heated 
to an intense red is then quickly carried well up into the cervical canal as 
far as the os internum. Dr. Hunner prefers to make several, say three, 
linear cauterizations at equal intervals by drawing the knife-blade down with its 
edge pressing into the diseased tissues. ‘This does well for the office treatment 
which may have to be repeated once or twice, at intervals of about three weeks. 
I have often gone so far, especially if an anesthetic is given, as to burn out the 
entire cervical canal at one sitting. I have never seen any ill result follow 
this, seemingly, most aggressive and radical treatment. It is well to warn the 
patient that she will suffer from an increased discharge, often tinged with 
blood for ten to twelve days. A douche of menthol and soda or of weak car- 
bolic acid solution should be prescribed for the intervals between the treat- 
ments. This method is successful in some of the most obstinate cases; in one 
case a patient who had been in my hands for years was promptly cured by it. 

Craig, of Boston, treats these cases with eminent success in an even sim- 
pler way. He grasps the cervix firmly by the anterior lip so as to fix it, and 
then dilates the lower cervical canal with a short conical dilator having a flange 
which keeps it from entering more than three-quarters of an inch. This opens 
the canal for the introduction of a triangular sharp-edged curette, by means of 
which the canal is vigorously curetted, the orifice of the glands broken open, 
and some tissue removed. This treatment is promptly effective. 
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Pelvic Inflammation. An acute pelvic inflammation, not puerperal in origin, 
if attended with a persistent elevation of temperature and a well-defined swell- 
ing at the vaginal vault, is best treated, when a competent surgeon is at hand, by 
a free incision into the peritoneum with drainage (Henrotin). In a subacute 
affection the best plan of treatment is rest in bed, limited diet, thorough evacua- 
tion of the bowels, and hot saline vaginal douches repeated two or three times 
daily for ten to fifteen minutes at a time. As long as there is any continued 
tenderness about the vaginal vault the rest should be continued and the utmost 
that ought to be done locally is to paint the vaginal vault with a strong tincture 
of iodine (Churchill’s) every two or three days, associated with a boroglycerid 
pack. If the tenderness persists and any enlargement can be detected, the 
advisability of posterior incision and drainage should be considered. I can not 
state with any positive conviction that painting the vaginal vault is of any real 
service, but it is a line of treatment which was extensively used by the older 
gynecologists, and I employ it occasionally myself in deference to their judg- 
ment. In subacute cases of this kind it was the practice of the late George 
Engelmann to apply a pack of non-absorbent cotton-wool coated with vaseline 
and well sprinkled with boric acid powder. 

Spa Treatment.—Where the affection is of a mild nature and the nerv- 
ous element predominates, surgical methods are not advisable, and a course of 
treatment at a spa may be of the utmost benefit. The advantages of a spa 
are not, as I apprehend, due to any particular medicated waters imbibed there, 
but rather to a complete change of air and scene, and to the stimulus of a regular 
life and regimen consisting of walks and drives, diversion, and systematic pre- 
scribed hours of repose, to which the patient gladly conforms. The business of 
the place is “ getting well,’ and to the above-cited adjuvants there is added that 
most potent of all remedies—the tonic effect of a definite expectation of improve- 
ment. I would also note for the benefit of the wise physician that the entire 
separation from family cares and responsibilities of house and children, and, 
most of all in many cases, from husband, are of capital importance. Friction, 
electricity, and the stimulus of carbonic acid baths to the skin to promote elimi- 
nation and stimulate the nerves into healthy activity are also often of use in 
aiding recovery. 

The wise and interested physician will see that under circumstances in 
which it is not possible for the patient to leave home, he can still contrive to 
secure some of the benefits of a change by altering the routine of home life; this 
is done by ordering breakfast taken in bed, hot and cold sponge baths, and out- 
of-door exercises, as well as certain hours of seclusion and rest, and, in many 
cases, by seeing that a nervous patient sleeps in her own bed alone and undis- 
turbed. 

By dint of unfailing patience and watchful care many cases where there is 
no gross lesion and in which the patients would be hurt, not helped, by opera- 


tion, can be tided over a period of ill health and made sound useful members 


of the family life and society once more. 
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CHAPTER VIII. 


MENSTRUATION AND ITS ANOMALIES. 


1. Dysmenorrhea (p. 155): Forms and causes. Treatment. 
2. Amenorrhea (p. 165): Forms and causes. Treatment. 
3. Menorrhagia and Metrorrhagia (p. 169): Forms and causes. Treatment. 


DYSMENORRHEA. 


Ir should be stated at the outset that our knowledge of dysmenorrhea is 
purely empirical and that the theories offered to account for it as well as the 
practices adopted to relieve it, are based upon experience and conjecture, not 
upon any scientific analysis of those still mysterious causes to which this “ func- 
tional” disorder owes its existence. 

The molimina of normal menstruation are made up of both local and general 
manifestations, which appear, in general, a few hours and, less frequently, a 
few days before the flow, being most severe on the first day. They consist of a 
sensation of weight or “fulness” in the lower abdomen and pelvis, dull pains 
in the back, and a general lassitude with disinclination to exertion. Slight 
headache is often present, with nausea and increased nervous irritability. ‘These 
discomforts are experienced by most women, to a greater or less extent, although 
a woman in ideal health ought to know no difference between the menstrual 
and intermenstrual periods. 

In dysmenorrhea the menstrual discomfort is of such severity that it may 
be considered pathological in comparison with the moderate amount of sutfer- 
ing usually experienced. No sharp line can be drawn between the common, 
bearable, menstrual discomforts and the pain of dysmenorrhea. If the pain 1s 
sufficient to elicit decided complaint, or to:compel the patient to alter her cus- 
tomary daily routine to any marked degree, it may be classified as dysmenorrhea. 

From the standpoint of the subjective symptoms, dysmenorrhea may be 
divided into two classes. In the first group the character of the menstrual 
discomfort is identical with that usually considered physiological, except that 
the pain is much more severe. In the second group the suffering is not only 
severe, but it is of a different character from that commonly experienced. 

In the class of cases characterized simply by exaggerated suffering, the - 
onset of the latter is usually from one or two days to a week before the appear- 
ance of the flow and is manifested as dull abdominal or lumbar pains. The dis- 
tress is often relieved when the flow appears, but it sometimes continues 


through the whole period, and even for a few days longer. It is of a dull, 
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dragging, bearing-down nature, situated on one or both sides of the lower 
abdomen, and often extending to the back or legs. Severe headache, nausea 
and vomiting, extreme lassitude, and marked nervous irritability are frequent 
accompaniments. 

In the second group of cases, where the pain is of a different type, it is 
sharp, rhythmic, and cramp-like or spasmodic. The paroxysms come on at in- 
tervals and last but a minute or two. The recumbent position is not so apt to 
bring relief as in the first group of cases. Usually, the symptoms appear a few 
hours before the flow and disappear when it is well established. Some dys- 
menorrheas present both types of pain, the sharp, griping colics being super- 
added to the dull, persistent aching, and the two are present in varying pro- 
portion. 

FORMS AND CAUSES OF DYSMENORRHEA. 

Many explanations have been advanced to account for dysmenorrhea, the 
most widely accepted being as follows: 

Mechanical Theory.—This theory, which presupposes a constriction or 
coarctation of the uterine canal, that impedes the escape of the menstrual 
products, was first advanced by Dr. John Mackintosh, of Edinburgh, who 
treated it by using the straight metallic bougies to effect a dilatation (Hart and 
Barbour). ‘The constriction, or obstruction theory was accepted and developed 
by Marion Sims, Sir James Y. Simpson, and many of their contemporaries, as 
well as by some of the later writers, and if we are to judge by the extent to 
which it 1s followed in practice this theory is more generally accepted than any 
other. It explains dysmenorrhea by assuming that an obstruction is present in 
the uterine cervix, and that the uterus contracts as the fluid accumulates in order 
to force the blood past the obstacle, the contractions being subjectively realized 
in the form of uterine colic and constituting the pain of dysmenorrhea. The 
obstruction in question may be due to: (1) A kink in the cervical canal owing 
to an anteflexion, or, more rarely, a retroflexion; (2) a stenosis at the internal 
os, which may be congenital, or may be due to spasmodic contraction of the 
circular muscle fibers at the internal os, or else the result of a premenstrual 
swelling of the mucosa; (3) a congenital stenosis of the external os, or of the 
entire cervical canal; (4) intra-uterine polyps, acting as ball-valves; (5) clots 
of blood, or (in membranous dysmenorrhea) a membrane which is forced with 
difficulty through the internal os. 

Maldevelopment Theory.—Dysmenorrhea is often associated with poorly de- 
veloped pelvic organs, the relation between the two being, according to some 
observers, a neurosis; others claim that it arises from a deficiency in the caliber 
of the blood vessels, which are too small to receive the increased amount of 
blood necessary. to establish the menstrual hyperemia; while others, again, con- 
sider it due to the fact that the uterine cavity is too small to accommodate the 
swollen endometrium. Still another view claims that in these cases the uterus 
is found anteflexed on account of the maldevelopment of its anterior surface, 
and the increased blood pressure tends to straighten the flexed organ, while 
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the resistance afforded by the lack of distensibility on the part of the uterine 
parenchyma occasions the pain. 

Neurosis Theory.—In some cases the dysmenorrhea is undoubtedly a pure 
neurosis, to be explained as a hyperesthesia of the endometrium, or as an abnor- 
mal appreciation of the uterine contractions, which are physiologically present 
at every menstrual epoch, but not usually appreciable. It is conjectured that 
uterine colic is analogous to intestinal, being due to a tetanic spasm of circular 
muscular fibers at the internal os. The pain may also be due to a physiological 
difficulty occasioned by the breaking down of the mucous membrane associated 
with a persistent ineffective congestion of blood in the capillaries which induces 

a sort of pelvic headache. 

Nasal Theory.—Fleiss, J. Mackenzie, and others look upon many ave 
menorrheas as reflex neuroses, due to hyperesthesia of certain portions of the 
nasal tract. Cases of successful treatment by cocainizing these areas have been 
reported. 

In addition to the theories cited, many other causes of dysmenorrhea have 
been brought forward. Chronic endometritis causing hyperesthesia of 
the endometrium is often noted. Perimetritis and perisalpingitis are 
sometimes undoubtedly responsible through peritoneal pain occasioned by con- 
tractions of the tubes or the uterus. One form of dysmenorrhea has been con- 
sidered “neuralgic,” to be classed with the neuroses as analogous to in- 
tercostal or facial neuralgia. Ovarian dysmenorrhea is sometimes seen 
associated with extreme sensitiveness of the ovary during the period, which can 
be demonstrated by digital pressure made upon it; it is explained by thickening 
of the ovarian capsule, which prevents the expansion of the ovary during the 
period of congestion. Dysmenorrhea is also sometimes of a gouty or a 
rheumatic character in women subject to these affections, and in some in- 
stances it is the only manifestation of the diathesis. Finally, dysmenorrhea is 
sometimes a secondary symptom of a gross pathological lesion of the pelvic 
organs. I would urge attention to the fact that small fibroids and pelvic 
peritonitis are often overlooked in the investigation of dysmenorrhea. 
Doubtful cases should always be examined minutely under an anesthetic, but 
if a single small fibroid is found, care must be exercised in promising relief 
from its removal. I have several times taken away the tumor and known the 
pain to continue. 3 

-The clinical features of many cases of dysmenorrhea seem undoubtedly fully 
accounted for at first by the mechanical theory. The pain is rhythmic 
and colicky ; it comes on a few hours before the flow and gr adually increases ; the 
flow at first is scanty and then, as it becomes free, the distress grows gr Myre 
less until it finally ceases. According to the mechanical theory the obstruc 
tion has been overcome by increasing tension, and as the accumulated blood is 
forced out of the uterus the painful contractions cease. Support is given to this 
view by the fact that operations devised to overcome the obstruction frequently 
give relief. Closer examination of the facts, however, does not seem to increase 
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our confidence in the theory. Vedeler (Arch. f. Gynak., 1883, Bd. 21, p. 211) 
has shown that out of a large number of women with anteflexed uteri, the per- 
centage of those free from dysmenorrhea is as large as the percentage of those 
who suffer with it. It has been estimated that the amount of menstrual blood 
lost is one drop in three minutes, and it has been shown that menstrual blood 
easily flows at this rate through a tube much smaller than any possible stenosis 
of the os or the canal. (See also M. Duncan, “ Clinical Lectures,” p. 520, 4th 
edition.) It is true that we often meet with resistance when attempting to 
pass a uterine sound into the nulliparous uterus, but this does not necessarily 
indicate the presence of a pathological stenosis. Careful examination usually 
shows that the difficulty arises from the tip of the sound being caught in the 
folds of the mucosa, or from its encountering a flexure. A little additional 
manipulation carries the sound beyond the internal os with no further resistance. 
It has also been shown that during the acme of the pain, just before the flow 
appears, no blood is to be found in the uterus! In the case of uterine polyps 
the theory is beautiful and affords great satisfaction to the mind of the patient, 
but it is too easy of explanation and is not sustained by the facts. No doubt 
there may be veritable cases of mechanical dysmenorrhea, but they are not at 
all common, and in most cases to which the theory is applied, it does not cover 
the facts. 

Maldevelopment of the pelvic organs is clearly an important 
causal factor in many instances of dysmenorrhea, although we are unable to 
explain precisely in what way it acts. We can only say, in general terms, that 
the incompletely developed organ is not capable of prompt efficient response to 
a normal impulse, so that it does not carry out its function with ease, and the 
pelvis is not relieved of its increased blood pressure, which, therefore, tends to 
become a stasis. The same thing may be said in regard to dysmenorrhea of 
the nervous type. | | 

The question of nasal dysmenorrhea is not yet settled. The good 
results obtained by some observers from cocainizing the nasal mucous membrane 
are attributed by others solely to suggestion. As for chronic endometritis and 
chronic odphoritis, they have not yet been demonstrated as etiological factors. 
In 64 cases of dysmenorrhea without any gross pathological lesion, treated in my 
own clinic by dilatation and curettage, chronic endometritis was found under the 
microscope in only four eases, and in no one of the four was the process marked. 
Ovarian dysmenorrhea associated with a thickened capsule or a chronic 
odphoritis has not yet come under my observation. Dysmenorrhea of a rheu- 
matic or gouty character has occasionally been demonstrated by the entire 
relief afforded from remedies appropriate to these conditions; this must always 
be borne in mind in cases where there are other manifestations of the dia- 
thesis. 
Dysmenorrhea as a Symptom of Abnormal Conditions of the Pelvic Organs.— 
Dysmenorrhea is often so associated with certain abnormal conditions of the 
pelvic organs that there can be no doubt it is sometimes induced by them. Out 
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of 1,000 patients, consecutively admitted to the Johns Hopkins Hospital, 229 
suffered from dysmenorrhea which was apparently the direct result of a definite 
pelvic lesion. Many and various conditions of this kind may occasion dysmen- 
orrhea, but it is most frequently caused by one of three lesions: (1) A backward 
displacement of the uterus; (2) a pelvic inflammatory disease; (3) a myoma. 
_ Of the 229 cases just mentioned, 41 per cent were associated with retro- 
displacement of the uterus; 37 per cent with pelvic inflammatory disease; and 
11 per cent with myomata. 

Retroposition of the Uterus.—Dysmenorrhea is more constantly 
associated with retroposition of the uterus than with any other abnormal con- 
dition of the pelvic organs. In an analysis of nearly 450 cases of retroposition 
operated upon in my clinic, Dr. G. R. Holden showed that from 80 to 90 per 
cent of the nullipare suffered from dysmenorrhea (Amer. Jour. Obs., 1905, vol. 
51, p. 469). In retropositions occurring after labor, dysmenorrhea was much 
less frequently present, not more than one-quarter to one-third of such cases 
presenting it as a symptom. Dysmenorrhea is occasionally the only symptom 
caused by the displacement, but, usually, it is only one of a series of manifesta- 
tions, although, perhaps, the most severe. There is no constant type of dys- 
menorrhea associated with retroposition; it is more apt to continue throughout 
the entire period, however, than the dysmenorrhea of nullipare, without a 
lesion. Gastric symptoms, headache, and other neurotic manifestations are 
often marked features, owing to the neurasthenia which almost invariably 
accompanies such cases. 

Pelvic Inflammatory Disease.—About one-third of the acute or 
chronic inflammatory diseases of the uterus, tubes, and ovaries are accompanied 
by dysmenorrhea. The proportion of cases with menstrual pain is about the 
same in acute and chronic affections, and the intensity of the dysmenorrhea 
bears no relation to the extent of the pathological process. Cases in which the 
entire pelvic organs are the seat of extensive chronic inflammatory processes 
may have no dysmenorrhea whatever, while a few adhesions binding down 
lightly one tube and ovary may give rise to severe menstrual pain. As in the 
dysmenorrhea accompanying retroposition, there is no constant type of pain. 
The suffering usually comes on two or three days before the flow and lasts 
throughout the period; most frequently it is dull in character and is often 
referred to a wide area over the abdomen, back, and legs. Dysmenorrhea is 
occasionally the only symptom. In acute salpingitis the symptoms often date 
from a menstrual period in which the suffering has been unusually severe; 
most frequently, however, the dysmenorrhea is only an acute exacerbation of 
the suffering previously experienced. 

Myoma.—About 20 per cent of all cases of myoma suffer from dysmenor- 
rhea. It is most frequently seen with submucous and interstitial myomata, 
and is rare in the subperitoneal form. Severe dysmenorrhea is more frequently 
seen with smaller tumors. There is no distinctive type of dysmenorrhea asso- 
ciated with these conditions. Dysmenorrhea appearing in association with 
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menorrhagia in a woman between thirty and forty years of age, is usually due 
to a uterine fibroid. 

Other Pelvic Conditions Associated with Dysmenorrhea—Ovarian tumors 
are of little etiological importance in relation to dysmenorrhea. A certain num- 
ber of cases of floating kidney seem to have been associated with it, 
although the causal connection is not clear. The following case illustrates this 
group of cases: . 

Miss K. L. (San. No. 1468, November, 1902). The patient consulted 
me for an intense dysmenorrhea of years standing. The pain was accompanied 
by extreme nervousness and depression. Both kidneys were loose, and I demon- . 
strated the relationship to the dysmenorrhea by passing a ureteral catheter up 
the right ureter into the pelvis of the kidney, when a few cubic centimeters of a 
sterile normal salt solution, gently injected through the catheter into the kidney 
pelvis, at once produced a severe attack of pain, exactly similar to that accom- 
panying menstruation. I fixed both kidneys, and since the operation the pain 
is much less and entirely bearable, although it is still present to some extent. 

Membranous Dysmenorrhea.—One of the most typical and remarkable 
forms of painful menstruation is that known as membranous dysmenorrhea. 
It is characterized by severe, labor-like pains which continue until the lining 
membrane of the uterus is expelled, either intact (which rarely happens) or 
in pieces. The pain appears to be due, in some measure, to the attempt to 
force the plug of tissue through the rigid resisting cervix. When the mem- 
brane is passed entire its nature can be readily distinguished by floating it in 
water; a shaggy outer coat can be seen, of narrow triangular form with little 
openings at the base corresponding to the tubal orifices, and a larger opening 
at the apex corresponding to the internal os. The little sac varies in thick- 
ness from 1 to 3 mm., and its inner surface, which is smoother than the outer, 
is somewhat furrowed. Microscopically the appearance is so typical that, 
as ©. Gebhard asserts, it need not be confused with any other pathological 
process. The glands are diminished in number, areas of round cell infiltra- 
tion are present in places, while the interglandular tissues show a finely granu- 
lar exudate with blood elements here and there. The size of the stroma cells 
is characteristic, resembling, to some extent, the decidual cells of pregnancy 
(decidua menstrualis) ; the cells of pregnancy, however, are more numer- 
ous and a little broader. This condition must be distinguished from that known 
as endometritis menstrualis fibrinosa (see Schénheimer, Arch. f. 
Gyndk., vol. 44, p. 8304), in which fibrinous casts, dependent etiologically upon 
an inflammatory affection of the uterine mucosa, are formed in utero and 
extruded at each menstrual period. 

Membranous dysmenorrhea comes on without, apparently, any predisposing 
cause, and is inexplicable in its etiology, appearing and then, it may be, disap- 
pearing uninfluenced by treatment. One of my cases, after passing a perfect 
cast from the uterus, acquired an extra-uterine pregnancy and passed a perfect 
decidual cast the following month. 
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Dysmenorrhea not Associated with Gross Pathological Change in the Pelvic 
Organs.—A dysmenorrhea not accompanied by any manifest local changes is 
usually a symptom attending some disturbance of general health. Many of the 
patients are girls in their teens, or young unmarried women. Maldevelopment, 
malnutrition, and anemia are the causal factors in a large number of cases, 
where the patients live in poor hygienic surroundings, and their mental and 
physical vigor are consequently far below par. Dysmenorrhea also often accom- 
panies the first scanty menstruation after a protracted illness. Many of my 
eases have dated their sufferings from a typhoid fever from which they never 
entirely recovered. In the majority of such cases the patients are neurasthe- 
nics, and it is often hard to say whether the neurasthenia is the cause or the 
result of the dysmenorrhea, as the two conditions act and react, while the 
patient visibly declines in health. 

A poor physical development is often associated with a similar condition of 
the pelvic organs, although maldevelopment of the pelvic organs is not neces- 
sarily associated with defective general development. Women in robust health, 
whose only ailment is dysmenorrhea, sometimes present imperfectly formed 
uteri and ovaries of the puerile type. In many such cases the maldevelopment 
is clearly the cause of the dysmenorrhea. There are, however, cases in which 
none of the above conditions are found. The women are not anemic, their 
physiological functions are well performed, and their organs normally devel- 
oped, so that the dysmenorrhea must simply be put down as a neurosis whose 
exact nature can not be clearly defined. 3 

In dysmenorrhea without pathological conditions of the pelvic organs, the 
_ character of the pain is not constant. In young girls it is most frequently of 
the spasmodic type. 
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An important question in the diagnosis and treatment of many cases of 
dysmenorrhea is the propriety of making a pelvic examination. There should, 
of course, be no hesitation in married women, or in cases which give a history 
indicative of inflammatory disease. But there are many cases of young un- 
married women who complain of dysmenorrhea, pure and simple, when the 
question arises, What shall we do here? I am always very reluctant to make a 
first examination in a virgin, and I prefer to exhaust medical therapeutics 
and general treatments before doing so. If, however, the case is an aggravated 
one, or if it is persistent and can not remain under observation month after 
month, I propose an examination under an anesthetic. This spares the pa- 
tient’s feelings, and if due care is taken it can be done thoroughly, without, 
as a rule, rupturing the hymen, while at the same time any simple operation, 
such as a dilatation, can be done also. Such a course enables a physician to 
dispense with the endless local treatments which never do good under any 
circumstances. I wish that all my colleagues still held with Severinus Pinus 
and the ancients: “ Magnum est crimen perrumpere virginis hymen.” 
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Medical Treatment.—In all cases the closest attention must be paid to the 
general health. Constipation, anemia, malnutrition, neurasthenia, errors in 
diet and hygiene, should be watched and regulated persistently, for with the 
removal of these conditions a permanent relief of the dysmenorrhea may 
follow. Fresh air, exercise, diversion, and change of scene are often power- 
ful adjuvants to the cure. The most important of all measures of relief is 
absolute rest in bed for two to three days at the time of the period, beginning 
just before its onset; entire relief is often purchased by this means. 

For the relief of pain at the time of the period, dependence must be placed 
on mild analgesics, which should be dispensed by the physician, to guard 
against the formation of a habit induced by constant renewal of an old pre- 
scription. Such analgesics are: phenacetin and salol, aa gr. 1, every four to 
six hours for the first day or two; codeia, gr. 4 every four hours; or my 
“dysmenorrhea mixture,” pen eas of potassium bromide, gr, x, and -the 
elixir of guarana and celery, fi. 5ij every four hours. Opium is Aways contra- 
indicated, and the increasing tendency to seek relief in self-prescribed doses 
of “medicinal gin” or other alcoholics should, for obvious reasons, be strongly 
condemned. With many patients the latter remedy is a sovereign specific; 
as a Scotch woman put it to Berry Hart, “a good whack of gin and go to 
bed.” Hot sitz baths and hot-water bags are popular remedies, often of 
considerable value. JI find that relief is sometimes afforded by the admin- 
istration of from 30 to 50 grains of bromide of potash or sodium in a pint 
of hot water, given by the rectum, with the onset of the pains, and repeated 
if necessary. 

Dysmenorrhea associated with imperfect development of the pelvic organs 
is generally intractable and usually persists until the first pregnancy. After 
one labor it is generally relieved, and the stimulation of pregnancy seems to 
effect a normal development. 

For membranous dysmenorrhea intra-uterine treatments of various kinds 
have been tried, but the results are unsatisfactory. Otherwise the treatment 
is that already described. Iodide of potash has been given and pushed, but 
rarely with advantage. The prognosis in this variety of dysmenorrhea is not 
good. 

Operative Treatment.— Numerous operations upon the cervix have been de- 
vised to relieve dysmenorrhea. Whether the beneficial result of these opera- 
tions is due to the relief of a stricture or to the destruction of the sensibility 
of the endometrium at the internal os, we do not know. It is a fact, however, 
that the dysmenorrhea is, in many instances, entirely relieved. Berry Hart 
suggests that the relief.arises from the rupture of muscular fibers in the cervix 
and consequent destruction of contractility, much as relief is given by dilata- 
tion for fissure of the anus. Numerous cutting operations have been done, 
but the simple process of dilating the cervix, followed, if desirable, by curettage 


of the endometrium, seems to be as successful as any other procedure of the 
kind. 
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Dilatation and Curettage.—Dilatation is applicable only when no 
gross pathological lesion is present—an anteflexion not being considered patho- 
logical. If the dysmenorrhea is due to a retroflexion, dilatation will manifestly 
do no good so long as the malposition remains. One of my early cases illus- 
trates the effect of a retrodisplacement upon menstruation, 

_ Miss M. T. (J. H. H., Gyn. Nos. 2556 and 10283, 1894 and 1903). 
The patient complained of dysmenorrhea, and as examination under ether 
showed the pelvic organs entirely normal, I proceeded to dilate and curette. 
For eight years she had absolute relief from pain, but then the suffering re- 
turned, and in February, 1903, she came to me a second time. I now found 
a retrodisplacement of the uterus, to relieve which a suspension operation was 
done, and the dysmenorrhea was again entirely relieved. 

In young women a retroflexion, if not acute and unassociated with a 
descensus, has, as a rule, nothing to do with the accompanying dysmenorrhea, 
and operation for the displacement ought to be a last resort. If it is done, 
the surgeon should always warn the patient that the correction of the deformity 
will not necessarily relieve the pain. 

It sometimes happens that a case of chronic inflammatory disease of the 
pelvis, too slight to be recognized, undergoes an exacerbation after traction on 
the cervix, manipulation, dilatation, or curettage, and the old process is re- 
kindled by the operative treatment. The result of such an oversight may be 
an immediate rise in temperature, accompanied by a typical attack of pelvic 
peritonitis, and surgeons do well to be on their guard against such an accident. 
Let me cite a suggestive case of another sort in which the slower evolution 
of the pelvic disease cleared up the diagnosis. 

The patient (J. H. H., Gyn. No. 5995, April; 1898), a ileed woman, 
twenty-nine years of age, had suffered from dysmenorrhea since her marriage, 
five years before her admission to my ward. With the advent of the dysmen- 
orrhea a profuse and persistent leucorrhea began. At a careful examination 
under ether the pelvic organs appeared to be normal; dilatation and curettage 
were therefore done, and a few days afterwards she left the hospital. Eleven 
months later she returned, stating that she was worse than ever since the 
operation, the dysmenorrhea being greater than before, while she had also 
severe and constant abdominal pain. A second examination now showed a 
pelvic peritonitis with extensive adhesions of both tubes and ovaries, for which 
it was necessary to do a double salpingectomy and a left oophorectomy. Here 
we had to do with a sneaking chronic inflammatory process, undoubtedly 
present in the uterine tubes at the first operation, but not recognized. 

Dilatation and curettage where the pelvic organs are normal yields the 
following percentage of satisfactory results: Out of 95 cases in my clinic, 18 
were completely relieved with no subsequent return of the dysmenorrhea, and 
14 were greatly benefited, the pain never returning in its former severity; the 
periods of observation in these cases extended over one to twelve years. Of 
the remainder, 7 cases were relieved, either completely or in great part, for 
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periods varying from one to nine years, after which the dysmenorrhea returned. 
In 39 instances, therefore, out of 95, the results might be considered satis- 
factory. In 28 cases there was no relief at all, while the remaining 28 experi- 
enced more or less relief for a few months, but within a year, in every case, 
the suffering returned in the same severity as before. When the dysmenorrhea 
returns after many years or months of comfort, we are justified in recommend- 
ing a second operation, and occasionally we find a patient who is regularly 
benefited by a thorough dilatation and curettage every few months, or once in 
a year or two. | 

There is no symptom-complex to designate the cases in which we may ex- 
pect dilatation and curettage to be followed by good results, still we may, in 
general, anticipate relief in cases where the pain begins ‘a few hours before 
the flow, is sharp in character, and lasts but a short time. A marked degree 
of neurasthenia does not necessarily forbid a good result, but if permanency 
of relief is to be secured, the neurasthenia must also be cured. An excellent 
plan in such eases is to institute a thorough rest cure begun by an ether ex- 
amination and a curettage. Sometimes when all remedial measures fail, 
married life and pregnancy come in with their mysterious potency to accomplish 
in short order what years of artificial effort. have failed to effect. 

The operation may be done under a nitrous oxide anesthesia or under 
chloride of ethyl. The greater relaxation afforded by chloroform anesthesia 
affords a better opportunity for a minute examination of the various pelvic 
organs as well as for the dilatation. It is best, as a rule, to keep the patient 
in bed for a few days after the operation. 

Suspension of the Uterus.—In cases of retrodisplacement, when 
other plans have been tried without success, suspension of the uterus becomes 
advisable. The constant dull pain occasioned by it, with periodically recurring 
crises, is sometimes responsible for a markedly neurasthenic condition. An 
operation is always preferable to a protracted course of local treatments. The 
use of pessaries associated with repeated examinations, manipulations, douches, 
etc., is always objectionable in unmarried women. 

Other Operative Treatment.—In pelvic inflammatory diseases, dysmenorrhea 
may be the only symptom severe enough to necessitate operation. As a rule, 
however, it is but one of a syndrome of symptoms. The extent of operative 
interference will vary, of course, with the character and extent of the inflam- 
matory process. Odphorectomy, which is still, I fear, too often done for in- 
tractable dysmenorrhea, is rarely, if ever justifiable. Let the younger sur- 
geon be assured that he may thus transform a neurotic invalid into a gloomy 
wreck, fitted only for an asylum, where she will be a reproach to his art to her 
dying day. Nothing is sadder than that he who comes to heal should injure, 
and that he should be responsible for the fact that “the after state of the 
patient is worse than the first.” It is better that ten women should continue 
to endure periodical suffering for which he is not responsible than that he 
should cure nine and put one in an asylum. 
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AMENORRHEA. 


Amenorrhea is a broad term used to designate a symptom common to a 
variety of affections, namely, an absence of the normal periodical menstrual 
flow. It often happens that this symptom is the particular manifestation’ of 
disease which ealls the patient’s attention to her condition, and just as a by- 
_ gone generation divided defective vision into amblyopias and amauroses, ambly- 
opia being a condition in which the physician saw something and the patient 
nothing, while in amaurosis neither patient nor physician saw anything, so - 
we might now classify our amenorrheas into those with and those without a 
demonstrable cause. 

In many cases where the symptom amenorrhea is the gole clue, the physi- 
cian must work up, by means of it, through the maze of all possible causes, 
until he discovers the particular condition which is at work in the case under 
observation, and is able to decide whether the amenorrhea is physiological, 
developmental, constitutional, mechanical, or, last of all, may I 
add, of that inexplicable class called functional. Let me here at the outset 
utter a word of caution in regard to treatment under these circumstances. 
There is, perhaps, no class of gynecological cases so trying to the skill and 
patience of the younger practitioner as these. The patient appeals to him to 
relieve, what seems to her, a very simple derangement, having heard repeatedly 
of others similarly situated who were promptly relieved by a prescription or 
by some slight local treatment. The physician, feeling that his success will 
be a test of his skill, is prone to enter upon an energetic course of local and 
medicinal treatment in order to effect a cure and enhance his reputation. I 
would urge upon him strongly that such cases often try the patience of the 
best practitioners, and that amenorrheas are preéminently a class of cases best 
handled without meddlesome local treatment. 


FORMS AND CAUSES OF AMENORRHEA. 


Physiological.—Pregnancy is the great physiological cause of amenorrhea, 
and it must always be borne in mind, for unless it is kept first on the list 
as a possible cause in every case, lamentable mistakes will be made, especially 
by those who undertake an aggressive course of local treatment. In every case. 
where a young woman, previously regular in her courses, experiences an abrupt 
cessation of menstruation without other easily demonstrable reason, pregnancy 
is the presumptive cause. If the patient is married an examination should 
be proposed at once, when the enlargement of the uterus corresponding to the 
period of cessation will be found in all but the earliest cases. I need not 
dwell here upon the other signs of pregnancy appearing as it undergoes evo- 
lution. Let me, however, call attention to one fact, especially noted by Dick- 
enson, and which I have myself confirmed in many instances, namely, that the 
uterus in the earliest stages of pregnancy is often gibbous, as though the ovum 


had lodged and were developing in but one horn, which enlarges and softens, 
12 
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while the remainder remains hard and undeveloped. If a young woman 
applies to a physician for the relief of an amenorrhea, he may sometimes 
form a shrewd guess at the cause by suggesting an examination. If she 
readily accedes, there is a greater probability of a pregnancy than if she 
shrinks with natural modesty. Under the latter circumstances he is justified 
in deferring the examination until other, less extreme measures have been 
exhausted. 

Lactation following pregnancy brings physiological relief from the addi- 
tional tax of menstruation and calls for no investigation. 

The Menopause, with the exhaustion of the function of ovulation, also 
brings a physiological relief from the eyclic menstrual changes, and this fact 
must be borne in mind in any case over forty years of age. Women are prone 
to assume that “ the change of life is working” as early as thirty-five, or even 
earlier, but cessation of menstruation as soon as this is rare, and the physician 
should only accept it as a diagnosis after he has failed to find any other 
cause, and after the lapse of one or more years. 

Developmental Amenorrhea.—This class of cases is caused by a puerile 
condition of the generative organs, or to a more or less extensive failure in 
development on the part of the vagina and uterus (aplasia and hypoplasia). 
Such a condition is rarely seen, although its existence is often assumed. It 
is to be suspected in the case of a patient in her teens who has never menstru- 
ated, and it is readily demonstrated by a local examination. In order to make 
a valid diagnosis of a puerile or undeveloped state of the uterus, the examiner 
must have clearly in mind the size and contour of the normal uterus, remem- 
bering that the organ is smaller in small women. The attenuated, undeveloped 
organ, with its small body and disproportionately long and large cervix, 1s 
characteristic. 

Constitutional Amenorrhea—Constitutional causes must always be borne 
in mind as exercising a profound influence over the menstrual function. 
Chlorosis is the commonest cause, and provokes great irregularity of the 
function as to time, amount of flow, and character of the discharge, which 
is often pale, pinkish, and of short duration. It soon ceases altogether, until 
the general health is restored by the use of tonics, especially iron, arsenic, 
and manganese. Blaud’s pills are the favorite method of administering iron. 
They must be taken for two or three months, three times a day, the dose 
being gradually increased from one to two or three pills each time. The. | 
formula is as follows: 


FB Ferri sulph., 
Potas. carb., 
Muc. travacanths cn. garter ieee ee Ga Ber tGpLeeers 


The trioxide of manganese may be eiven alone or combined with arsenic 
and iron in two grain pills three times a day. Equally important to the use 
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of these tonics is the regulation of the bowels by means of such a prescription 
as is recommended by Hart and Barbour: 


Ty Magnes: sulphi)a 305.0. 52: sp eee Het 5] 
CUT CR SLD Wal amu rece 2 IS rR ey CVe xy 
mala cia minlk Valby os" AR Renae ener Rearend £511} 
UME SDE APC Ac Se ae See ee f3vj] 


M. S.: £3} twice or thrice daily. 


The bitter is a valuable adjuvant to the purge. Natural saline waters are 
most useful, especially if taken at the spring. 

Anemia will cause amenorrhea, and it frequently follows such constitu- 
tional affections as typhoid fever or other infectious diseases. It is 
also often seen in pulmonary phthisis, as well as in any other disease 
which profoundly affects the general health and nutrition. 

Obesity is an extraordinary constitutional cause of amenorrhea. When 
a young woman who is much beyond the average weight notes an increase 
from month to month, and complains first of scanty menstruation and then of 
complete cessation, the physician will do well to direct his attention from the 
local symptom to the general condition. 

Other constitutional causes of amenorrhea are: Myxedema, Acromeg- 
aly, Addison’s Disease, Basedow’s Disease, Progressive Paralysis, 
and certain chronic poisonings (C. Gebhard). Morphin, or opium in any 
form, used habitually have the effect of suppressing the function in time 
completely. 

Mechanical Amenorrhea.—The causes in this class of cases are those which 
hinder the outflow of the menstrual secretion, such as atresia of the vagina or 
the cervix uteri. Suppression of the menstrual flow from this cause is not an 
amenorrhea in the true sense of the word, and might, perhaps, be better classed 
with dysmenorrhea. 

Functional Amenorrhea.—In these cases a patient with normal generative 
organs and in average health ceases to menstruate without any objective local 
or constitutional cause which can be demonstrated. Excitement, a sudden 
shock, or an alarm will cause a period to cease, to be delayed, or missed alto- 
gether. The mere expectation of “pregnancy is sometimes a sufficient cause. 
This particular complication is most common in the case of a young woman. 
who having wrongly exposed herself to the risks of pregnancy, watches with 
great anxiety for the next period, and notes its non-appearance as the hours 
slip by with extreme alarm. It often happens, in such cases, that the suc- 
ceeding period appears in a perfectly normal manner. The mere intense 
desire for pregnancy will sometimes bring it about and perpetuate the amen- 
orrhea for months. Exposure to cold during a menstrual period, or even a 
cold bath, will suffice to induce a persistent amenorrhea in a person who does 
not react well. Overstudy brings about the same result. In other instances 
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amenorrhea at irregular intervals, for which no definite reason can be given, 
is observed in young girls in whom the function is not yet fully established. 
Could we follow the evolution of the corpus luteum in all these cases we 
should undoubtedly be able to trace the causes of amenorrhea one step farther 
back in the causal chain. | 

Superinvolution following severe labor with hemorrhage is a fortu- 
nately rare cause, but it must always be borne in mind when a persistent 
amenorrhea is noted after labor. se 

H. Vineberg has drawn attention to the atrophy of the uterus due to pro- 
longed lactation and the consequent amenorrhea. 


TREATMENT OF AMENORRHEA. 


A good general rule in the treatment of amenorrhea is that there is no 
oceasion for rapid action, based on the adage “ the more haste the less speed.” 
No direct local treatment is suitable, except in cases of retention, which are 
really pseudo-amenorrheas. In this connection let me again reiterate the 
statement, endorsed by every practitioner of experience: Pregnancy must 
stand first in the etiology of amenorrhea, inscribed with the motto 
noli me tangere in burning letters. 

In the case of young girls, when nothing suggests a developmental defect, 
the treatment should be general, not local; and it must always be remembered 
that in such cases the amenorrhea is never caused by a retroflexed uterus. In 
young girls the treatment should, first of all, be directed toward diverting the 
mind of the patient from the pelvic organs by assuring her that a little time 
and patience will regulate the function. Tf she is studying too hard at school, 
her work must be modified. One girl in good physical condition, living a 
normal life, is better than five girls with abnormally developed brains, whose ~ 
lives revolve around their pelvic functions. Anemia in schoolgirls must re- 
ceive the closest attention. Daily exercise in the open air must be insisted upon, 
and night study absolutely forbidden. Verbum sapienti satis est. Tron and 
manganese, with systematic unloading of the clogged bowels, are the prime 
factors, as before stated, in the management of the chlorotic form of amenor- 
rhea. All opiates must be avoided, and if already in use, must be withdrawn. 
After fevers and other severe illnesses the absence of menstruation, while the 
system is recuperating, is a blessing, and the treatment is simply to exercise 
patience until health is reéstablished. Amenorrhea in consumptives should be 
let alone, and the patients treated for their major ailment. 

In cases of superinvolution nothing can be done. In those due to arrested 
development, “ galvanic” stem pessaries in the uterus have been used, but, I 
think, without the slightest reasonable claim to benefit. Many writers have 
boasted of the value of the electric current, constant or interrupted, the nega- 
tive pole being applied inside (Apostoli). I am not prepared to utter a 
sweeping denial of these claims, and I am willing to concede that the method 
is perhaps worth a patient trial for a few weeks. The cathode, shaped 
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like a sound, is introduced into the uterus, while the positive pole is ss 
outside. 

Amenorrhea in nervous, neurasthenic patients is best treated by encouraging 
the patient as to her condition, assuring her that time alone is necessary for a 
cure, and advising her to make a suitable climatic change, associated with 
_ relief of mind as to domestic cares. As William Osler is wont to assure many 
of his patients: ‘ Dr. Time is the best physician here.” 


MENORRHAGIA AND METRORRHAGIA. 


Uterine hemorrhages are of two kinds: one of these, which is periodical, 
that is to say, associated with the normal menstrual flow, is called menor- 
rhagia; the other, which is irregular and stands in no manifest relation to 
menstruation, is known as metrorrhagia. In some cases it is easy to use 
these terms with discrimination, but in others it is impossible to do so, be- 
cause the two conditions coexist. Precisely the same affections give rise to 
both menorrhagia and metrorrhagia, as for example, incomplete abortion, 
cancer of the cervix or the body of the uterus, fibroid polyps, and extra-uterine 
pregnancy. It is plain, therefore, that it is not always necessary to be m1- 
nutely particular in our efforts to classify any particular case under one or the 
other category. 7 

Menorrhagia.—The question whether the menstrual flow is excessive is, to 
some extent, an individual one. The normal, habitual discharge of a ‘plethoric 
woman might well be considered serious in one of slight build, with but little 
blood to spare. Each woman soon learns her personal norm, which she can 
readily bear, and realizes that if this is greatly exceeded for several successive 
periods her general health must suffer. The use of one or two napkins in 
twenty-four hours may be considered normal, although this, too, is largely 
dependent upon personal habits. A typical menorrhagia is constituted by 


excessive discharge, prolonged for several days beyond the customary period, © 
and reacting unfavorably upon the general health. One form of menorrhagia* 
is that in which the flow is very great for two or three days out of the period. = 
We may say then that in a menorrhagia from two to three times the normal= 


z 


amount of blood is lost, coming away in spurts of bright blood or gushes, oré 
accumulating 1 in the vagina in large clots, which are arias whenever the. 
bladder is emptied. A notable characteristic of menorrhagia is that the flowe 
increases when the patient is on her feet and going actively about. The- 


amount of flow is, in some instances, enough to threaten life. The prolongation ~ 


of the flow may extend over a period of any length, from a few days to the suc 
ceeding period, which may even be indistinguishable. We have, then, two types 
of menorrhagia, which can exist independently or conjointly: 

1. A flow which is excessive throughout the period. 

2. A flow which is unduly prolonged. 

Menorrhagia of either type, when persistent, reacts upon the general health, 
inducing anemia, shortness of breath, and general weakness. 


oes 
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FORMS AND CAUSES OF MENORRHAGIA AND METRORRHAGIA. 


_ The causes of menorrhagia and metrorrhagia are three: local, constitutional, 
and vascular. Local causes, or those present in the pelvis, are the following: 

1. Threatened abortion. 

2. Hypertrophy of the uterine mucosa. 

3. Polypi. 

4, Irregularity in the establishment of the menstrual function. in young 
women. 

5. Endometritis. 

6. Submucous or pedunculate myomata. 

7. Subinyolution of the uterus. Inversion of the uterus. Endocervicitis. 

8. Sclerosis or atheroma of the uterine vessels. 

9. Extra-uterine pregnancy. 

10. Cancer of the cervix uteri. 

11. Cancer of the fundus uteri. 

12. Deciduoma uteri. Sarcoma uteri. 

13. Large cystic ovaries. 

14. Malignant ovarian tumors. 

15. Any inflammatory condition of the tubes or pelvic peritoneum. 

16. Appendicitis. 

The constitutional causes are: 

1. Anemia, especially pernicious anemia. 

2. A rheumatic diathesis. 

3. Scurvy. 

4. Phthisis. 

5. A variety of infectious diseases. 

Causes lying in the vascular system are notably: 

1. Cardiac disease which creates a vascular stasis, especially mitral regurgi- 
tation. 

2. Hepatic disease which creates a portal stasis, as, for example, cirrhosis. 
This cause is especially seen in alcoholics. 

3. Cases in which no demonstrable cause exists (Switalski, Cent. f. Gyndk., 
LO > 1895) p89): 

When a physician is called upon to decide in a given case which particular 
cause is in operation, it is useful to bear in mind the age and condition of the 
patient. 

If she is a young girl, the irregularity is most apt to be occasioned by the 
slow and imperfect development of the uterine blood vessels in the last stage 
of the body’s evolution. Chlorosis is often associated with this as a cause. 
Young girls are also apt to suffer from an excessive flow following influenza, 
pneumonia, or enteric fever. A persistent hemorrhage in their case is not 
infrequently due simply to a glandular polyp, or, more rarely, to a polypoid 
endometritis. Family tendencies must always be borne in mind. 
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In unmarried women between thirty and forty years of age irregularity is 
most likely to be caused by a slight displacement (retroflexion) in cases where 
it begins suddenly; when the onset is gradual, it is probably occasioned by a 
polyp or a fibroid tumor, or, quite frequently, by tuberculosis of the uterine 
tubes; it may also, in cases accompanied by right-sided pain, be caused by an 
appendicitis. 3 

In married women a threatened or an incomplete abortion must always be 
assumed as the efficient cause until its existence is disproved. Only by this 
means can mortifying mistakes be avoided. Fibroid tumors also come fre- 
quently into play in this class of cases. Almost every woman who presents 
herself in the late thirties with large fibroids and a history of hemorrhages will 
also give a history of years of treatment for an excessive flow, the cause of which 
was not recognized. When there is any doubt an exploration under anesthesia 
will clear up the diagnosis. 

After the age of thirty-five, cancer of the cervix comes into play as an active 
cause of menorrhagia. The frequency with which this disease occurs makes it 
most important to be always on the watch for it, in order that it may be recog- 
nized at the earliest possible moment. Every week of delay in the active treat- 
ment (extirpation) of cancer is precious time lost. It is in this class of cases 
that the policy of delay can too often be laid at the door of the general prac- 
titioner by his fellow specialist as a crime which makes him responsible, year 
by year, for the loss of many lives. 

If a woman over forty is troubled with an increasing instead of a dimin- 
ishing monthly flow, sometimes marked in its earliest stages by a watery dis- 
charge, and if, on examination, the uterus is found somewhat enlarged, cancer 
of the uterine body becomes probable. 

In women who have reached a time of life when cancer may be suspected, 
a persistent menorrhagia or metrorrhagia sometimes occurs, so severe as to 
enfeeble the patient and render her profoundly anemic, for which no cure has 
been found short of hysterectomy. The uterus, when removed in such cases, 
is, as a rule, found enlarged, and from a macroscopic point of view 1t might 
be considered simply as subinvoluted. A microscopic examination, however, 
reveals a set of changes, unusual in character, which fully account for the 
hemorrhage. The smaller vessels in the mucosa are increased in number, and 
their walls, in the words of Barbour, “ instead of consisting practically of a 
layer of endothelium are thickened by a deposition around this layer of con- 
centric lamellae of fibrous tissue with well-stained nuclei.” Some vessels are 
hyaline, and these run a tortuous course, while other vessels may be normal. 
Similar vascular changes are present in the muscular walls of the uterus. 
There are sometimes fibrous changes in the uterine wall and some infiltration 
of round cells. In one of these cases, seen by Bland Sutton (Brit. Med. Jour., 
1899, vol. i, p. 840), both ovaries were removed in order to check the hemor- 
rhage, but the patient continued to suffer from it until the uterus was taken out. 
Sutton remarks in discussing this case and two others of the same nature: “ In 
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these three cases the uterus was larger than normal, with thick tough walls; 
on section the arteries stand out prominently, exposing their thickened coats; 
microscopically it is seen that the muscle tissue is replaced by an abnormal 
growth of fibrous tissue.” It is noteworthy that this disease is a local affection, 
which does not even involve the uterine artery and is not associated with a 
sclerosis of the other vessels of the body. 

For a further discussion of this subject see Bland Sutton (ué supra), Pal- 
mer Findlay (Amer. Jour. Obst., 1901, p. 30), and an excellent paper by 
H. H. F. Barbour on “ Climacteric Hemorrhage due to Sclerosis of the Uterine 
Vessels,” where he reviews some eleven cases already recorded (Scot. Med. 
and Surg. Jour., June, 1905). | ! 

Diagnosis.—The diagnosis of this condition must be made by exclusion, 
after curettage; and the treatment of it, if it persists, is hysterectomy. Let 
me, however, here insert a word of caution against considering every woman 
who suffers from profuse menstruation at the time of the menopause, and 
who has been shown free from cancer, as a case of capillary sclerosis and 
therefore a fit subject for immediate hysterectomy. Most cases of “ symp- 
tomatic hemorrhage” recover with rest and packing and the exercise of 
patience. 

The investigation of any particular case of menorrhagia should be carried 
on as follows: First, by taking a careful history, noting the age and condition 
of the patient, with her family history and its tendencies; second, by careful 
general physical examination, when, if there is anything amiss, as, for exam- 
ple, a bad heart lesion, the diagnosis may be cleared up at once. Let me 
here utter an earnest protest against the too hasty local examinations in young 
or unmarried women made by many practitioners and pseudo-specialists. In 


such cases it is best to assume that the simpler conditions (e. g., vascular dis- 


turbances) account for the trouble, and to use appropriate remedial measures 
of general treatment, and, above all, gain the kindly aid of time in setting 
things right. If, however, the excessive flow persists, an examination should 
be made under an anesthetic, when the appropriate treatment can be applied 
at the same time. 

In a married woman, or in one with a long history of excessive menstrua- 
tion, there should be no delay in making an immediate and thorough local 
examination. A simple inspection of the introitus, revealing the deep bluish 
color of pregnancy, may clear up the difficulty. The finger introduced may 
at once touch a polyp lying in the vagina, or feel its smooth surface just within 
the cervix. A softened cervix is also an indication of pregnancy, while a 
nodulated enlarged cervix due to endocervicitis or a friable cancerous cervix 
are at once evident. : 

A bimanual examination is next made in order to detect an enlargement 
of the uterine body, and, if it exists, to determine whether it is equable or more 
or less globular, in which case it is due to pregnancy, to a subinvoluted or 
cancerous uterus, or to a polyp within it; fibroid tumors are usually asymmetri- 
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cal and multiple. Diseased conditions lateral to the uterus, such as the uni- 
lateral tumor. of extra-uterine pregnancy, a malignant ovarian tumor of greater 
or less size, or the hardness and tenderness induced by an inflammatory condi- 
tion of the ovaries, may, if they are marked, at once be detected. If the diagno- 
sis is still not clear, it will be best to make a more thorough investigation of 
the uterus and its lateral structures by putting the patient completely under 
the control of the examiner by means of an anesthetic. 

When the anesthetic is used for diagnostic purposes it is well to obtain the 
patient’s consent beforehand to the performance of any simple operation which 
may prove to be required, such, for example, as a curettage, the removal of a 
polyp, the burning of a diseased cervix, or, perhaps, the rectification of a flexion, 
or an operation upon the cervix uteri. 

Let me here note that the cases which often escape diagnosis are those in 
which there is a small polyp or a fibroid tumor, perhaps not over half an inch 
in diameter, in the uterine cavity. In several such cases, occurring in women 
under forty, where I have excluded every other cause, I have opened the body 
of the uterus through the vagina by detaching it from the bladder and splitting 
up the anterior wall; or else through the abdomen, by making an incision in an 
antero-posterior direction through the fundus into the cavity, as though I were 
about to cleave the organ into two parts. A little tumor, inacessible by the 
ordinary means of exploration, has thus, by this hysterotomy, been discovered 
and removed with resultant entire relief of the symptoms. An Italian surgeon 
first practiced this operation. It was first performed in my clinic at the Johns 
Hopkins Hospital by Dr. W. W. Russell, and I have used it repeatedly with 
advantage. Several times, on opening the uterus, I have found nothing but 
a peculiar, long, feathery condition of the endometrium, particularly marked 
in the cornua of the uterus, and after this has been thoroughly removed by 
curettage, the hemorrhages have ceased. 


TREATMENT OF MENORRHAGIA. 


The treatment of a uterine hemorrhage, in order to be efficient, must reach 
the cause. It is evident, therefore, that a correct diagnosis is essential to a cure. 
Sometimes it happens that the diagnosis and the treatment proceed pari passu, 
as, for example, in curettage of a diseased endometrium, when a diagnosis 1s 
made and a cure effected by means of the same act. 

In young women, hemorrhage is best treated at first as a physiological affec- 
tion of the young tissues, which are taking on a new function. Rest is the 
prime factor, that is to say, rest in bed for two or three days in each period, 
beginning in many cases before the flow appears. Dr. Ethel Vaughan finds 
that many young women are entirely relieved by abstinence from active exer- 
tion, such as long walks, the use of the bicycle, or tennis, just before men- 
struation; if these precautions are observed for from six months to a year, 
a proper norm is by that time established. It is important. to keep the 
bowels well regulated, and a course of tonic treatment is an excellent adju- 
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vant. I should, for example, give arsenic and quinine in some such form as 
the following: 


is A GHATS OSL eee re eR een: Ke or ee 
Fixe GA Ler? Wie tae ert etree errata Wea tg Sete ey re Coa | 
UT ERWE MSA ANSL Olt Dug Aioiiae Weeah be torment ale A tas 
Mitet te Duel 


Mitte tales, 100. S: 1 three times daily. 


Iron is best omitted, and ergot is of no value here; strychnin and hemoglobin 
are often useful. Stypticin is sometimes serviceable, but adrenalin should be 
omitted from the therapeutic list. A good way to equalize the circulation by 
drawing blood from the internal organs is to give the patient a hot bath and 
put her to bed. If in spite of all precautions and treatments the flow continues 
excessive and the general health is suffering, examination and curettage may 
then be proposed. No benefit whatever arises from persistent 
local treatment in the form of douches and applications; these should, in 
every case, be avoided as demoralizing and useless. Attention of this kind is 


“ oynecological tinkering.” 


well described as 

IT would here eall attention to the fact that in married women profuse men- 
struation is often due to some retained product of a conception, passed weeks or 
months before, of which the patient had no knowledge. 

In cases of alarming hemorrhage where it is impossible, either on account 
of the dangerous condition of the patient or from lack of a correct diagnosis, to 
take immediate steps toward a radical cure, the following temporizing measures 
may be employed: | 

1. A hot douche given at a temperature of 110° to 11D" I’. for 10 to 15 
minutes. 

2. Adrenalin, in a dose of 10 minims of a 1—1,000 solution, administered 
hy Sat ically. 

3. Packing the vagina with the patient in the Sims or in the knee-chest 
Naan so as to secure firm pressure on the cervix. The pack should be made 
of washed-out iodoform gauze and should not be left im sitw over twenty-four 
hours. A fetid pack is a serious complication to any vaginal operation. 

4. Elevation of the foot of the bed for 12 to 18 inches. 

5. Bandaging the extremities if the patient is in collapse. 

A subcutaneous infusion should never be given as a routine practice, as by 
raising the tension in the blood vessels it increases the hemorrhages. It may 
be administered, however, in the course of an operation. 
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UTERINE DISPLACEMENTS AND THEIR TREATMENT BY MEANS OF PACKS 
. AND PESSARIES. 


1. Normal variations in the position of the uterus (p. 177). 
2. Causes of fixation and displacement (p. 177): Descensus. Prolapsus. Ascensus. Right and 
eh displacements. Torsion. Anteversion and anteflexion. Retroversion and retro- 
exion. 
. Pessaries (p. 181): Hard rubber ring pessary. Hodge pessary. 
. Packs (p. 183). 
. Treatment of prolapsus with relaxed outlet (p. 183). 
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NORMAL VARIATIONS IN THE POSITION OF THE UTERUS. 


Tne uterus is a movable pelvic organ, lying in a position of mobile equilib- 
rium between the bladder and the rectum, and swinging on its: broad liga- 
ments between the pelvic walls; below, it is anchored to the vaginal vault, and 
it is pressed down in gentle anteflexion by the superincumbent small intestines. 
Thus nicely balanced between these elastic and variable organs the uterus 
responds instantly to every impulse communicated to it from any direction. 
A finger introduced into the vagina easily displaces it upward in the direction 
of the abdominal cavity; the distended intestines, or the hand used in a bi- 
manual examination, push it downward toward the pelvic floor; a full rectum 
may push it forward into anteposition; while it is at all times susceptible to’ 
the varying dimensions of the bladder, upon which it rests as upon a water 
cushion. Moreover, the uterus is rarely found exactly in the median line; it 
often inclines a little, and not infrequently quite markedly, to one side or the 
other. Indeed, the whole organ may be decidedly to one side, and still be 
perfectly normal in all its functions. 


CAUSES OF FIXATION AND DISPLACEMENT. 


Any fixation, however, by which the organ is held firmly 
in one position is pathological and demands attention. Any 
abnormal condition of this kind is ascertained by making upward pressure 
upon the cervix uteri with the finger, when, if the organ yields but slightly or 
not at all (in the absence of advanced pregnancy), some pathological lesion 
must be sought to explain the abnormality. Let me dwell upon this point for 
a moment, as I shall not refer to it again. A common cause of fixation is an 
infiltration of the bases of the broad ligaments from a cancerous cervix; 


under these circumstances a broad hard mass can be felt extending out laterally 
175 
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from the cervix to one or both pelvic walls, even appreciable sometimes when 
the cancer is within the body of the uterus, and cannot be seen and felt at the 
external os uteri. Another common cause of fixation exists in pelvic in- 
flammatory disease involving the uterine tubes and the ovaries, which drop 
over on to the pelvic floor, and, becoming adherent, excite more or less subperi- 
toneal inflammation. In such cases the fixing masses seem to le more pos- 
teriorly than laterally, and they ean best be felt by clearing out the rectum and 
then introducing a finger up back of the uterus, at which point the bowel seems 
to pass through a narrow rigid tube. If the patient is then put in the knee- 
chest position, the uterus, vaginal vault, and broad ligaments, instead of drop- 
ping away in the direction of the abdominal cavity, remain rigidly in position 
as if frozen in situ. Fixation may also take place through the growth of an 
ovarian or fibroid tumor to which the uterus is attached, or by means of which 
it has become wedged in the pelvis. 

Descensus.—T'oo great freedom of motion is as much an abnormality in the 
condition of the uterus as any marked limitation of normal physiological move- 
ments. When its downward movement becomes so great that the uterus lies 
upon the pelvic floor instead of retaining its proper condition of equipoise 
within the pelvic cavity, the displacement known as descensus has taken 
place, and this is often but a stage in its further descent, which may continue 
up to the appearance of the cervix at the vaginal outlet (partial prolapse) 
to the complete extrusion of the organ (complete prolapse). Descensus 
and prolapse in various forms are usually found im parous women, in whom 
an injury has occurred to the levator ani muscles coincident with one to the 
perineal structures resulting in a breaking down of the vaginal outlet. 

Ascensus.—This is an upward displacement of the uterus, found in uteri 
which have become attached:to ovarian cysts, and have been drawn upward 
by the enlargement of the tumors and their extension upward in the direction 
of the abdominal cavity. When the uterus itself is enlarged, as by a fibroid 
tumor, the body of the uterus, of course, follows all the movements of the 
mass as it rises in the abdomen. Such conditions as these require mention 
only for the sake of completeness, as these displacements never call for treat- 
ment per se. It is well to remember, however, that when a tumor 1s removed 
from a uterus which has been greatly displaced by it, the organ tends to fall to 
the pelvic floor, having entirely lost its tonicity. It is best, therefore, in such 
cases, to secure the uterus in a good position as the operation is completed. 

Right and Left Displacements.—These may be effected by traction, or by 
pressure made upon the uterus by a tumor lying laterally to it. A small 
ovarian tumor in the right pelvis may push the body of the uterus to the left, 
while a large tumor, which has slipped up into the abdomen, often pulls the 
body over to that side in which the growth originated. 

Torsion.—Torsion of the uterus is often seen in connection with fibroid 
tumors, and sometimes, though rarely, in ovarian tumors associated with a 
twisted pedicle. (See one of 180 degrees, reported by Kiistner, Veit’s Handb. 


ANTERIOR AND POSTERIOR DISPLACEMENTS. Live 


d. Gynak., 1897, vol. 1, p. 109.) In a case of torsion observed by Cameron, 
. Jr., of Glasgow, the circulation was interfered with to such an extent that an 
extensive hemorrhagic infarct was produced about a large fibroid tumor of the 
uterus. 

Right and left displacements, as well as torsions, call for only passing 
notice, as they are diagnosed and treated incidentally to the conditions with 
which they are found associated. 

Anteversion and Anteflexion.—Anteversion and anteflexion are the normal 
positions of the uterus when the bladder is empty or but moderately full, and 
it is incomprehensible to us to-day that our predecessors could write so dif- 
fusely and treat so actively a purely physiological condition. Among the by- 
gone gynecological armamentarium are numerous curiosities in the shape of 
anteflexion and anteversion pessaries. An anteflexion becomes pathological 
when the uterine fundus is flexed upon the cervical portion of the organ so 
sharply that the body and cervix seem almost parallel. In such a ease as this, 
however, the defective form of the uterus is due to a developmental fault, and 
the patient is not to be helped by pessaries designed to push up the fundus or 
by operations on the cervix intended to straighten the canal. 

Retroversion and Retroflexion—These are terms designating a permanent 
backward displacement of the uterus, by which the fundus comes to le in the 
sacral hollow or down between the utero-sacral ligaments, while the cervix 
occupies a position in front of the body. This condition is so frequently 
found, and the opinions and practice of eminent specialists are still so at vari- 
ance in regard to its proper treatment, that it is important to treat the sub- 
ject somewhat at length and to speak with such decision as experience may 
justify. 

The diagnosis of retroversion and retroflexion is made by noting, first 
the position of the cervix, which generally lies in the axis of the vagina, and 
then the position of the fundus. A finger pushing the anterior vaginal wall 
lightly upward notes the absence of the resistance offered by the uterine body 
in its normal site. A bimanual examination, made with one finger resting 
behind the cervix and raising it a little so as to afford a plane of resistance 
against which to palpate with the hand on the abdomen, shows that the uterine 
body is not simply erect in the pelvis. Then pressing a little more posteriorly 
with the vaginal finger, and gliding down over the recurved anterior face of 
the uterus with the abdominal hand, the fundus is discovered lying behind 
in retroposition. The failure of a little effort to throw it forward shows that 
the displacement is permanent. The existence of an organic connection between 
the cervix and the mass posterior to it is clearly demonstrated by grasping the 
cervix with a vulsella and making gentle, steady traction on it, keeping, at 
the same time, a finger on the fundus through the rectum or examining the 
organ bimanually as it is pulled down by an aid. 

If the patient is stout it is well to propose a more complete examination 
under an anesthetic. A transitory oblivion, secured by nitrous oxide gas or 


178 UTERINE DISPLACEMENTS AND THEIR TREATMENT. 


chloride of ethyl, will usually suffice to demonstrate the presence of a tumor 
lurking behind the cervix, which seemed at the more superficial examination 
to be the fundus uteri. And yet let me here utter a word of caution, for 
if a mistake is made at all it is most likely to occur at this point, especially 
when a myoma the size of an egg is attached to the posterior surface of the 
uterus, which is pulled over by it backward. The unusual size and antero- 
posterior thickness will be of assistance here in clearing up the diagnosis, espe- 
cially if a sound is introduced into the uterine cavity when the finger in the 
rectum detects the increased thickness of the intervening body. The uterine 
sound used so much by Sir James Y. Simpson and his contemporaries as a 
means of determining flexions and correcting them, has now passed largely out 
of vogue. There can, however, be no objection to its occasional gentle use for 
the purpose of diagnosis and demonstration, but it should never be employed 
to prize the uterus up into an anteposition. 

A sharp line of distinction must be drawn between retrodisplacements in 
women who have not borne children and those following childbirth. We will 
first consider those affecting women who have never borne children. 

Many patients in this group make no complaints whatever directly refer- 
able to the uterus, and these cases may be dismissed as symptomless displace- 


Fic. 92.—STEps IN THE REDUCTION OF THE UTERUS IN THE PALLIATIVE’ TREATMENT OF RETROFLEXION. 


The anterior lip of the cervix is grasped with a tenaculum forceps and drawn in the direction of 
the arrow. (See p. 180.) 


ments. In these cases the retroposition is often congenital, as shown by the 
short vagina which keeps the cervix so low in the pelvis that. the fundus must 
of necessity fall back; here the retroposition is natural and an anteposition 
would be abnormal, so that all efforts to induce such a uterus to remain in 
anteversion will, fortunately for the patient, prove futile. If the patient 
complains of backache, bearing down pains in the pelvis, and dysmenorrhea, 
the practitioner must be on his guard against tracing a causal relationship 
between the displacement and the symptoms, remembering that women with 
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normally placed uteri make the same complaints. Even if he secures a de- 
cided measure of temporary relief from the use of a pessary or a pack, he 
must not conclude that the displacement is certainly the cause of the symptoms, 
because when the retroposition is permanently relieved by an operation, all the 
old symptoms may return. 
It is wise never to make 
an absolute promise of re- 
lef from the correction of 
an orthopedic deformity. 
I must admit, however, 
that I do constantly find 
cases which are greatly re- 
lieved, or even cured by 
appropriate remedial meas- 
ures (see Chapter X XIX, 
Wolv IT). 

All eases of acute retro- 
flexion induced by violent 


: -~,: Fig. 93.—The traction straightens out the angle of flexion and 
exertion, a fall, lifting brings the body of the uterus within easy reach. (See p. 180.) 


heavy weights, or going too 

long with a full bladder, which are characterized at the outset by symptoms 
never before experienced, demand prompt relief.. The treatment should be 
begun by emptying the bladder and the bowel, after which, under a light 
anesthetic, the cervix is fixed with a vulsella and the fundus pushed upward 


Fic. 94.—The finger is then introduced into the rectum, and by pushing in the direction of the arrow a 
slight anteflexion is produced. (See p. 180.) 


and forward, the cervix, at the same time, being pushed back with the forceps 
toward the sacral hollow. A pack is then applied in front of the cervix, and 


the patient kept in bed for two or three days, with a warning to empty the 
bladder at regular intervals of a few hours. 
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The palliative measures which may be used to relieve a retroflexion are: 
reposition, the pessary, and the pack. 

Reposition.—Reposition is effected by one of several manual devices. 
The simplest of all is to push up the fundus of the uterus with a finger intro- 
duced into the vagina, and then 
catch it with the fingers of the 
other hand acting through the 
abdominal wall. This can only 
be done when the abdominal 
walls are thin and the uterus 
not too far back. In every act 
of reposition the cervix should: 
be pushed well back and high up 
_in the pelvis. If there is a retro- 
flexion, the uterus can not be 


“Gil 


redressed in this simple man- 
ner, and in such eases the best 
plan is to catch the cervix with 


a tenaculum forceps and draw 


Fia 95.—The forceps are then used to carry the cervix it down the vagina so as to 
well back into the pelvis. 2 


straighten out the flexion (see 

Figs. 92 and 93); the body is next pushed up from between the utero-sacral 
ligaments by means of a finger in the rectum (see 

Figs. 94 and 95), after which the fundus 1s 
caught and drawn forward, while the cervix is, at 
the same time, pushed back into the position pre- 
viously occupied by the fundus (see Figs. 96 and 


Mii 
Opie 
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Fic. 96.—The flexion being in this manner reduced, the fundus is within reach of the hand palpating 
through the abdominal wall, grasping it and forcing it in the direction of the arrow; a finger in the 
vagina at the same time pushes the cervix back into the sacral hollow. 
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97). The action of gravity may sometimes be utilized in these manipulations 
to bring the fundus into position by putting the patient into the knee-chest po- 
sition until the body of the 
uterus has escaped from 
the sacral hollow. After- 
wards the patient must 
be turned cautiously on 
her back, and the fundus 
brought well forward be- 
hind the symphysis. 

The following points 
must be carefully noted in 
connection with the manual 
treatment of retroflexion: 

First: All efforts at 
reposition must be aban- 
doned if more than mod- 
erately painful. Much 
more harm than good is 
done by dragging a uterus 
into anteposition at the 
cost of much suffering. 

Second: Never use any 
kind of intra-uterine in- Fie. 97.—The final step is the production of an extreme ante- 

position of the fundus, and the insertion of a pack into the 
strument, such as may be upper part of the vagina to hold the cervix up. 
found in the gynecological 
junk shops of a past generation, to prize the uterus up into position. They 
are frightfully dangerous. 

Third: A reposition, however ideal, rarely succeeds in retaining the uterus 
in an anterior position for more than a short time, perhaps a few hours. The 
exceptions to this rule are the recent acute retroflexions. 

Fourth: The reposition must be followed by a pack or a pessary in order 
to make it effective. 


PESSARIES. 


The best pessary is made of hard rubber. Soft rubber rings should be 
avoided, for they soon become foul and excite a troublesome leucorrhea. Of 
the hard rubber pessaries suitable for multiparous cases there are two kinds, 
which, I think, fulfill all indications. These are: the hard rubber ring 
pessary, andthe Hodge pessary (see Fig. 98), which has a broad square 
bar in front and a strongly reinforced posterior bar behind. This, if traced to 
Its genesis, should properly be called the Hodge-Thomas-Mundé pessary. 

The pessary’s mode of action is not so mysterious and difficult to analyze 


as our predecessors, accustomed as they were to elaborate treatises on the mech- 
13 
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anism of labor, were wont to imagine. A properly fitted pessary simply splints 
the loose vaginal walls and keeps the cervix well back in the pelvis. If the 
cervix is held far enough back, the fundus can not. get behind it, and prac- 
titioners, acting on this fact, are apt to err by inserting a large, long pessary, 
which makes strong posterior pressure. Such an instrument is often painful 
7 in introduction and uncomfortable while 
worn; moreover, it may ulecerate the pos- 
terior vaginal wall even to the extent of 
cutting through it, and, if tolerated, it 
eventually stretches the vagina. 

The rules for the choice and the appli- 
cation of a pessary are: (1) It must bea 
Fic. 98.—Hopez or Ciosep Lever = SU, easy fit in the vagina, not loose 

Bae en enough to wobble about and not tight 


The posterior bar to the left lies behind : 
the cervix while the anterior bar hes in enough to make pressure at any pomt ; 


Stier sce raat vaginal wall be- = (9) it must stay in place, and there must 
be no tendency to present at the vaginal 
orifice, far less to slip out. Each pessary must be adjusted to the particular 
case for which it is used, just as a shoe is fitted to the foot, and to do this satis- 
factorily it is necessary to keep an assortment of different sizes on hand. I 
find that, as a rule, there is a tendency to use pessaries that are too long and 
too large. If it can not | 
be inserted without pain, 
it is best to use a pack 
for a short time. The 
discomforts caused by the 
introduction of a pessary 
may be lessened by plac- 
ing a pledget of cotton 
saturated with a 10 per 
cent solution of cocain 
just within the vaginal 
opening for about eight 
minutes beforehand. The 
introduction is accom- 
plished by drawing back 
the posterior vaginal wal] Fic. 99.—Harp Ruspser Rina PrssaRY LYING AT THE VAGINAL 
3 ‘ 4 VauLt ENcIRCLING THE CERVIX, AND SERVING TO LIMIT THE 
and then slipping in the TENDENCY TO DESCENSUS. 
pessary, coated with vase- 


line, with its long axis corresponding to the antero-posterior direction of the 
retracted vulvar orifice. Care must be taken to avoid rubbing the urethral 
orifice and the delicate anterior vulvar tissues. As soon as the pessary is within 
the vagina it is turned and pushed back with the finger until the cervix is felt 
to lie within the ring or in front of the posterior bar (see Fig. 99). 
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Every woman who wears a pessary should use a douche at intervals of two 
or three days, and it is often most conducive to cleanliness to remove it for 
three or four days each month during the menstrual period. A pessary should 
never be looked upon as a permanent fixture. Sooner or later it ought to be 
removed, when it may be found that the patient does as well without hee? 
an operation is done to correct the displacement, the patient must be told that 
there is no further occasion for it, and she must dispense with it. Some 
women get coddled into the pessary habit, when their narrow lives circle around 
the state of their pelvic organs and the mysterious action of the pessary, until 
their condition becomes a sad one, for which, I am sorry to say, some physician 
is usually responsible. I am very apt to break up such a state of things by 
urging an operation, after which I will not allow a pessary to be spoken of. 


PACKS. 


A pack of wool, of cotton, or of gauze, forming an elastic and sometimes a 
medicated support for the cervix and vaginal walls, is useful occasionally in 
place of a pessary. If the patient is to return within twenty-four to forty- 
eight hours for its removal, a number of wads of wool may be inserted in front 
of the cervix so as to form an elastic column loosely filling the vagina. They 
are best inserted with the patient in the Sims position and the vagina ballooned 
out. It is a mistake to stuff the vagina tight with the pack. <A saucer-shaped 
piece of absorbent cotton filled with boroglycerid or ichthyol and glycerin (10 
per cent) may be put under the cervix as the first installment, followed by a 
succession of one or more wads. If the vagina is filled with absorbent cotton 
it soon becomes soggy and makes a solid plug. Some patients learn to insert 
the pack themselves, but any such intimate meddling of the patient with her 
own person should never be encouraged, unless absolutely necessary, for it is 
not only nasty, but tends to a bondage not easily broken. If the patient is to 
remove the pack herself, a piece of thread should be attached to each wad and 
left hanging outside. ; 

A pack is, at best, but a temporary expedient, useful in testing the relief 
to be derived later from an operation correcting the retroflexion, or by giving 
relief in some pelvic inflammatory affection and possibly reducing the inflam- 
mation by the hygroscopic action of the glycerin, which tends to keep up a 
watery action from the vagina. Some patients while wearing a pack are 
obliged to use a vulvar pad. <A long strip of gauze may be used instead of 
cotton or wool. When gonorrheal vaginitis or cervicitis is present, a strip of 
gauze saturated with a 20 per cent solution of argyrol may be used with great 
effectiveness ; it should be renewed every day. 


TREATMENT OF PROLAPSUS WITH RELAXED OUTLET. 


Retrodisplacements in women who have borne children are often associated 
with descensus and also with relaxation of the vaginal outlet, commonly 
called torn perineum; in studying such cases particular attention should be 
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given to these attendant conditions. Very often these cases do not suffer at 
all from the flexion, but a great deal from the dragging of the uterus toward 
the vaginal orifice when the patient is on her feet. This disability can not be 
estimated when she is lying on her back, but if she stands with one foot on a 
low stool and makes a bearing down effort, the uterus can be felt to advance 
toward the vaginal outlet in a marked degree. It is these successive move- 
ments of descent toward a broken down pelvic outlet that has lost its elastic 
resiliency, which throw the uterus back again and end in a prolapsus. When 
the patient is on her back, however, the physician, watching the vaginal outlet, 
will see a separation of the anterior and posterior walls and a rolling down and 
out of the tissues, more or less marked according to the extent of the injury. 
If there is much vaginal eversion, any pessary the patient can tolerate will 
inevitably roll out when she is on her feet, sometimes under most embarrassing 
circumstances. A small pack up near the cervix will stay in place better than 
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Fia. 100.—Munpi PESSARY OR MORE PROPERLY Fic. 101.—GrHRUNG’sS PESSARY. 


Hopgr-THomas-Munpb& PESSARY. : : : 
Especially useful in descensus of the anterior 


The peculiarity of this pessary is the reinforced wall. The pessary ought to lie in closer relation 
posterior bar. to the symphysis pubis. 


a large one, but very little relief can be given beyond what 1s secured by rest 
in bed and some preparatory glycerin packs before performing an operation 
for pulling the uterus in place (see Chap. XXIX, Vol. IT) and restoring the 
broken outlet (Chap. XV, Vol. I). In cases where the vaginal outlet is not 
extremely large, a ring pessary of large size or a Mundé pessary (see Fig. 
100) may give much relief. Sahee 
There is one troublesome class of cases in which the vaginal wall rolls down- 
ward and outward, until it fits the vulvar orifice like an egg; these are best 
relieved by a peculiar pessary devised by Gehrung, of St. Louis. It can be 
made by doubling one of the rectangular Hodge pessaries on itself, until the 
anterior and posterior bars lie parallel about an inch apart, one a little in 
advance of the other. In other words, the pessary is bent a little in advance of 
the center, and when thus bent it has the shape of two letters U joined at the 
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ends. It must be inserted in such a manner that the cervix lies in the open 
sinus between the rounded ends of the letters (see Fig. 101). The advantage 
of this pessary is that it keeps constantly tilting, and does not present at the 
vaginal outlet, so that it can not escape. 

Prolapse of the uterus can sometimes be relieved by a suitable pessary, and 
under certain conditions, such as extremely feeble health, or very old age, as 
well as when the patient is unusually fat, this is a great boon. Packs are of 
value in prolapse by bringing down hypertrophied tissue or healing ulcerated 
areas, as long as the patient is willing to remain in bed. It is remarkable how 
soon the parts tend to resume their normal appearance with rest, reposition, 
packing, and douching. 

Quite early in my practice I gave a patient who was a great sufferer from 
prolapse a metal ring pessary supported on a stem which entered the 
vagina attached on the outside to a metal rod, curving between the thighs 
and abdomen in front and the back behind, where it was held in place by a 
girdle. She was so entirely relieved that she refused to consider any other 
form of treatment. I would not, of course, grudge any sufferer whatever relief 
she might obtain in any way, but when I mention this single instance I con- 
demn the general use of this type of pessary; they are costly, and when they 
are obtained, at considerable expense, they usually give a great deal of pain, 
and have to be discarded; moreover, they are clumsily unsurgical. 

In choosing a pessary to hold back a prolapsus, much depends upon the con- 
dition of the vaginal outlet. If this remains fairly tight, or if it has been 
restored by an operation, it is much easier to keep the uterus and vagina | 
within the pelvis by means of a pessary than when the vaginal orifice is large 
and everted. 

When the vaginal outlet is fairly good, the anterior wall rolls down first, 
and just here the Gehrung pessary does excellent service by tumbling over in 
the vagina and preventing further eversion. With a little larger orifice, and 
also with the smaller orifices, a rubber ring often proves most serviceable. It 
is a pity to use a pessary made of soft-rubber, but it can not be helped in this 
class of cases, as here we want to introduce one so large that it. will fill out the 
slack vagina and, at the same time, be several sizes too large to escape from 
the vaginal orifice. The desired end is best effected by a pessary which can be 
elongated by squeezing during its introduction. A woman with such a pessary 
must use a douche daily, and she ought to report, in order to have it changed, 
at least every three months. It is sometimes possible, however, by using a 
little force and causing some pain, to introduce a hard rubber ring pessary 
which lies in the vagina loosely enough to cause relief; if this can be done it 
is always preferable. All prolapsus pessaries have a broad disk with a small 
hole in the center to keep the lax tissues from slipping through the opening 
and becoming strangulated. In all manipulations abundance of vaseline should 
be used. 

If the student will insert a medium sized disk pessary in a prolapsus 
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case, and then tell the patient to bear down, while at the same time he watches 
the vulvar orifice, he will note, first a gaping at the orifice, then he will observe 
that the pessary drops from its position behind the symphysis or above in the 
vagina and presents by one margin at the orifice, then it begins to widen the 
orifice like a wedge, and finally, with further expulsive efforts, it rolls down 
and out. It will then be evident to him that if the edge of the pessary could 
only be kept from dropping down toward the orifice it would be retained and 
the prolapse prevented. A group of hard rubber pessaries, known as stem 
pessaries, and used chiefly in Germany, have been devised to prevent this 
rotation. A short stem is attached to a large disk, and when the disk lies up 
under the cervix the stem lies in the axis of the vagina, just reaching to, or 
perhaps even protruding from, the orifice. As soon as the edge of the disk 
tends to drop down and present itself at the vaginal outlet, the stem resting 
there meets the perineum, and further rotation is prevented. 

Mengé’s pessary is one of these disks, having a detachable stem. After 
the disk is introduced the stem is pushed into the center, and with a little turn 
is fastened by a bayonet lock. 

It sometimes requires considerable experiment and patience to find the right 
pessary for any given case, but it is well worth the effort, for the relief afforded 
is often so great that the need for a EpOU Doane and foment unsuccessful 
operation is obviated. 


CHAPTER X. 


ANESTHESIA. 


. Choice of an anesthetic (p. 187). 

_ Local anesthesia (p. 187): Cold. Coeain. ; 

General anesthesia (p. 189): The anesthetizer. The anesthetic. Precautions. Signs of 
complete anesthesia. Blood pressure. 

Nitrous oxide gas (p. 194). 

Ether (p. 196). 

. Chloroform (p. 198). 

. Nitrous oxide-ether sequence (p. 201). 
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Tug choice of an anesthetic and of a method of administration are matters 
of the utmost importance, for the improper use of anesthesia may convert one 
of the greatest blessings in surgery into an agent of death. 

Three forms of anesthesia are employed in gynecology: local, general, 
and spinal. 

In local anesthesia only a small area of the body 1s anesthetized. 

In general anesthesia the anesthetic 1s inhaled and a state of uncon- 
sciousness induced during which the most extensive and prolonged operations 
can be done without causing pain. 

In spinal anesthesia a solution of cocain or of cocain and adrenalin 
is injected by puncture into the subarachnoid space, and in a short time it 
induces anesthesia of that portion of the body which lies below the point of 
injection. This method, although it has been given extensive trial since its 
introduction by Bier a few years ago, has, so far, proved unsatisfactory and 
unsafe for general use, and will not be further considered here. 


LOCAL ANESTHESIA. 


Local anesthesia is best adapted to those cases in which the seat of opera- 
tion covers but a small area and the operation itself 1s of a minor character 
and of short duration. It is induced in three ways: by applying cold or a 
solution of cocain to the surface; by injecting normal: salt solution into the 
deeper layers of the skin; or by constriction. 

Cold.—Cold anesthetizes the surface by reducing the temperature nearly 
to the freezing point and thus paralyzing the nerves of sensation. The appli- 
cation of cold for anesthetic purposes about the -pelvis is restricted to a narrow 
field. It may, for instance, be employed in “ freezing” the skin over a labial 
abscess or on the lower part of the abdomen, when a small incision is made for 


the insertion of a trocar in cases of ascites or ovarian cyst. 
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Anesthesia by cold may be produced either by the application of ice, or by 
directing a fine ether spray against the area of operation for about five min- 
utes. If ice is used it should be sprinkled with salt, wrapped in a thin cloth, 
and the salted side apphed to the spot for about five minutes, when the blanched 
surface will show the effect of the agent. The refrigeration of the surface by 
ethyl chloride is perhaps the best method for applying cold over a small 
area, and the best preparation of it is the ethyl chloride (Bengué) supplied to 
the trade in glass vials with brass tops perforated by a capillary opening and 
closed by a screw cap. Each tube contains 380 gm. of ether, and is sufficient 
for from ten to fifteen minor operations. , , 

The efficiency of the ethyl chloride depends upon its low boiling point, 
which is 12.5° C. The anesthesia induced by it will be found valuable in such 
minor operations as evacuating abscesses about the vulva, opening stitch-hole 
abscesses, incising a suppurating pile, ete. The anesthetic effect is obtained by 
holding the nozzle of the instrument from six to eight inches away from the 
skin while the fine spray plays upon it. The color of the surface at once 
changes, and in less than half a minute it presents a white, parchment-like 
appearance; the anesthesia thus induced lasts about two minutes. The action 
is more rapid in summer. | 

Cocain.—Cocain hydrochlorate may be used for short operations on the skin 
or the mucous membrane, either by local application, or by injection under 
the surface of the skin. Operations to which cocain is best adapted are the 
removal of pedunculate tumors, the incision of a suppurating gland or vaginal 
cyst, the preparation of the. surface of the rectal mucosa for the injection of 
hemorrhoids with carbolic acid, or in allaying the sensitiveness of the urethra 
before introducing a speculum. It takes about five minutes to produce anes- 
thesia by this means. Solutions of cocain should never be injected into the 
urethra or rectum, as the drug is quickly absorbed, and, in a certain percentage 
of cases, its use has been followed by collapse. 

Laparotomies and extensive dissections may be done under local anes- 
thesia by the method of Schleich, where dilute (.1 per cent or less) solutions 
of cocain are injected into the skin and other tissues before incision. This 
method is especially valuable where some contra-indication to a general anes- 
thetic exists. In such eases, after a preliminary dose of 4 to + gr. of morphin, 
the operation is begun under local anesthesia by the injection of dilute 
cocain or eucain solutions, and if the injections are skillfully done, the 
peritoneum may be reached and divided with little or no discomfort to the 
patient. It is a valuable aid to have an assistant stand at the patient’s head 
and distract her attention by more or less continued conversation. During 
the separation of the abdominal walls by retractors, or the handling of the 
viscera, it may be necessary to induce semi-consciousness by a few whiffs of a 
general anesthetic administered from time to time. For the skin incision 
the solution should be injected by successive punctures of the needle, which is 
held almost parallel to the surface, so that the solution goes into, and not 
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under, the skin and raises a wheal. The second puncture is made just within 
the periphery of the first wheal, and the process is continued throughout the 
length of the desired incision. After the skin has been divided, the under- 
lying structures are treated in the same manner as they are met with, especial 
care being taken not to divide any nerve which becomes exposed until it is’ 
thoroughly infiltrated. — 

In 1888 I did a celiotomy under local anesthesia produced by injecting 
10 or 12 minims of a 2 per cent solution of this cocain at several points in 
the line of incision. The patient experienced no pain until the peritoneal 
cavity was opened and the pelvic organs handled. The incision was sewed up 
while the tissues were yet under the effects of the cocain, and the patient was 
put to bed, having been conscious of every step of the operation, and experi- 
encing only slight pain. 

When local anesthesia is used for operations in the vagina a pledget of 
absorbent cotton is saturated with a 5 to 10 per cent solution of cocain and 
applied to the part for five minutes. The application may be repeated from 
time to time during the operation, although the effectiveness of subsequent 
applications is seriously interfered with by the flow of blood, which washes 
away the solution as soon as it comes in contact with the tissues. 

Local anesthesia is sometimes used for operations upon the perineum. In 
this case a few minims of a 2 per cent solution, or larger amounts of a weaker 
solution, should be injected as described above by multiple punctures quite 
superficially along the line of incision or denudation. Such an operation can 
only be done on a patient who has excellent control of her nerves. It is well to 
begin the operation about three minutes after the injection, before the fluid is 
absorbed ; the denudation in the anesthetized tissues then permits the injected 
fluid to escape over the wound and keeps up an anesthetic effect. Such an opera- 
tion must be performed rapidly, all materials must be at hand, and assistance 
must be prompt. The concluding steps are sometimes painful, and are satis- 
factorily completed only by exercising a great deal of moral suasion over the 
patient. 

The disadvantage of foe anesthesia is that it can not be depended upon 
in long operations, and as the length of every operation is uncertain, there is 
no security that it may not give out. 
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General anesthesia suspends consciousness, relaxes the whole body, and puts 
the patient, for the time being, completely at the disposal of the operator. 
It is therefore suitable for prolonged, difficult, and painful operations. 

The Anesthetizer—The office of the anesthetizer is scarcely second in im- 
portance to that of the operator; it is a serious error to think that this respon- 
sible position may be delegated to an inexperienced person, for timidity, bad 
judgment, or lack of experience may result in an imperfect anesthesia which 
harasses and interrupts the operator; the consequences to the patient may be 
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even more serious, for unskillful handling of the anesthetic may kill the 
patient on the table, or induce a bronchitis or pneumonia with fatal results. 
An unskilled anesthetizer is also apt to forget his office and become absorbed 
in the operation, with imminent risk to his charge. As the surgeon’s atten- 
tion must be engrossed by the operation, it is highly essential that the assistant 
who gives the anesthetic should be thoroughly reliable, because to him must 
be intrusted the administration of stimulants if danger symptoms arise. If 
the operator has to direct the anesthetizer, it is confusing to both, and the 
anesthetic is likely to be improperly administered. If it is necessary to call 
upon an inexperienced person to administer the anesthetic, he should be fully 
instructed beforehand, and the operator should be constantly on the watch. 
Chloroform especially should never be intrusted to an unskilled anesthetist, 
as the danger from too concentrated a dilution is greater and the onset of serious 
symptoms more sudden and obscure than is the case with ether. 

Choice of an Anesthetic.—Ether, chloroform, and nitrous oxide gas, alone or 
in some combination or sequence, are the only anesthetics universally used. 
Nitrous oxide anesthesia can not easily be prolonged more than five minutes, 
so that the choice of an anesthetic for lengthy operations lies between ether 
and chloroform. This choice has given rise to heated controversy since the 
almost simultaneous discovery of the two anesthetics sixty years ago, and the 
last word has not yet been said. The use of each has had in the past its 
geographical boundaries, ether being the anesthetic par eacellence of the 
northern part of the United States, while chloroform has been used almost 
universally in the Southern States, in England, and on the Continent of Europe. 
Ether, however, has been making its way more and more, first into the German 
clinics, then into France and England, and most recently into the southern 
parts of the United States. This result has been gradually accomplished by 
the indisputable evidence of collected reports of many thousands of cases of 
anesthesia by both drugs, showing that chloroform is from three to six times as 
dangerous as ether. Julliard gives the mortality from ether, based on 314,738 
administrations, as 1 in 13,000 or 14,000. Mikulicz, in a total number of 
240,806 chloroform anesthesias, gives the mortality as 1 in 2,075. 

It has been claimed that there is a greater tendency to pneumonia after the 
administration of ether, but this idea seems to be without foundation, as the 
pheumonic process is no longer believed to be the result of direct irritation of 
the air passages, but is probably of embolic origin. It occurs with as great 
frequency after local cocain anesthesia as after either ether or chloroform. 
_Chloroform is more likely to produce nephritis, and degenerative changes, par- 
ticularly of a fatty character, in the heart muscle. It seems safe to prophesy 
that, unless some new anesthetic superior to either ether or chloroform appears, 
ether, administered in definitely regulated dilution, will be the anesthetic of 
the future. 

Precautions during Anesthesia.—Before giving any anesthetic the character 
of the respiration must be noted, and the heart must be carefully examined. 
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The nature and action of the anesthetic should be explained to the patient. 
The face should be lightly anointed with vaseline, and the eyes and mouth 
covered with soft towels. I have seen the whole side of the face badly burned 
by chloroform, due to the neglect of this precaution. The room must be per- 
fectly quiet, and no talking should be permitted, as it excites the patient and 
retards the progress of the anesthesia. 

It is best for the anesthetizer to accustom himself to taking the pulse in 
the temporal or facial as well as the radial artery. It is not always convenient 
to take the radial pulse. 

The following rules regarding the preparation for anesthesia apply to the 
administration of both ether and chloroform: 

1. The diet should be carefully regulated for, if possible, several days 
before administering an anesthetic, only easily digested foods being given. On 
the day preceding the operation, liquid or soft diet should be insisted upon. 
During this period the bowels must be freely moved each day, either by a 
mild laxative or an enema. Nausea and vomiting will be much less if the 
patient fast at least six hours before taking the anesthetic. 

2. In nervous patients, a small dose of morphin, given about half an hour 
before anesthetizing, renders them more tractable. Atropin, in doses of 7435 
to soo of a grain, is said to lessen the bronchial secretion and to act as a mild 
respiratory stimulant, but in my experience it has not proved of great value. 

3. False teeth and all.foreign bodies should be removed from the mouth. 

4. Bands which tend to constrict the neck or waist must be loosened. 

The anesthetist should remember the general rule that the patient does 
best with the least possible amount of anesthetic. The necessary quantity 
varies with the individual susceptibility of the patient and the character of 
the operation. Abdominal, rectal, and vaginal operations require, in general, 
complete relaxation. The third stage will be reached most quickly if, during 
the first two stages of ether anesthesia, after incomplete unconsciousness has 
supervened, the ether is as concentrated as possible and as little air ad- 
mitted as may be. With chloroform, caution must be observed throughout; 
the solution must be weak and plenty of air admitted. During the early 
stages of anesthesia, the cautious anesthetizer will assure himself that he has 
control over the jaw, particularly in very muscular patients, as a muscle 
spasm may clamp it, and if the tongue obstructs the air passages at the same 
time, dangerous asphyxia may ensue. I have never had occasion to pass a 
ligature through the tongue to pull it forward. This can only be necessary in 
operations on the face or throat, where it is impossible to pull the jaw forward 
and throw the head back, for this procedure skillfully carried out will open 
the upper air passages. In hundreds of cases I have never been compelled to 
use swabs to clear the throat and mouth of mucus. If the position of the head 
and jaw is correct, the collection of mucus will work itself into the mouth, 
where it may be gently removed by a soft towel or a piece of gauze. When the 
third stage is reached, the anesthetist must always consider the problem of 
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giving a sufficient amount of the anesthetic to keep the patient well relaxed, 
and yet not enough to overstep the bounds of prudence. 

In prolonged operations, or operations upon debilitated patients, the patient 
must be kept thoroughly warm in order to counteract the depressing drop of 
temperature due to the anesthesia; this is best accomplished by hot-water bags” 
placed near different parts of the body. 

Signs of Complete Relaxation.—1. Loss of conjunctival reflex. (‘The com- 
mon practice of testing the eye reflex by touching the conjunctiva with the 
finger tip is to be severely condemned, for not a few patients have developed 
a severe conjunctivitis from such treatment). 

2. Fixed, contracted pupils. 

3. Slow, regular, and deep inspiration. 

4, Complete loss of general reflexes and resistance. — 

Great difficulty is always experienced in anesthetizing patients addicted 
to the use of morphin or alcohol; indeed, it is sometimes almost impossible 
to obtain complete relaxation in such cases; the breathing throughout is 
stertorous, and interferes seriously with the proper exposure in abdominal 
operations by constantly forcing the intestines into the field of operation. 
Stertorous breathing, if prolonged, is an indication of asphyxia, but it is usually 
quickly relieved by allowing the patient more air, by throwing the head back- 
ward and the jaw forward, or by clearing the mouth of mucus. 

The difference in the color of the face induced by simple mechanical 
asphyxia and by that produced physiologically from the drug is worthy of 
attention; in the former the face becomes blue, the eyes protrude, and the 
features swell, while in the latter the change is more gradual, the face does 
not swell, although it becomes livid, and changes slowly into a grayish pallor. 
This pallor is often the first signal of danger, as the respirations may become 
imperceptibly shallower and shallower without mechanical signs of interfer- 
ence, and the anesthetizer may be unaware of the change. 

When the character of the respirations does not become altered in response 
to the stimulation caused by an increase in the concentration of the ether, it 
suggests that the narcosis may have been pushed too far. 

The danger symptoms are: 

Shallow, rapid respiration or cessation of respiration. 
Weakening or stoppage of the pulse. 

Sudden pallor. 

Dilated, fixed pupils. | 

Dark-hued blood replacing bright arterial blood. 

6. Sudden cessation of bleeding in the course of operation. ‘The anes- 
thetizer will naturally notice the first four points, the operator the other two, 
and, sometimes, the first. | 

Blood Pressure during Anesthesia.—In all cases of anesthesia it is of the 
utmost importance that the anesthetist should keep in close touch with any 
change in the cardio-vascular condition of the patient, as it is through this 
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system, directly or indirectly, in the large majority of cases, that immediate 
danger intervenes. A change in pulse rate is the chief, and, usually, the only 
euide that the anesthetist has to these changes in general condition. The 
ability to detect changes in pulse strength by palpating the temporal, facial, 
or even the radial artery, is so vague that even to the most skilled only the 
broadest distinctions are possible. Pulse rate may be an inverse measure of 
pulse strength, but this is a rough and uncertain guide and misleads in many 
instances. A small rapid pulse almost invariably gives the impression of 
weakness, whereas it may be much above normal strength, and a slow pulse 
witli a large wave often feels much stronger than it is in reality. Practical 
instruments for clinical use which measure blood pressure accurately add a 
most valuable element in recognizing and correcting dangerous changes in 
the patient’s general condition during operative procedures. In those cases 
where the preliminary examination has demonstrated a weak, hypertrophied, 
or diseased heart or other cardio-vascular abnormality; or where the intended 
operation is of such serious nature as to make excessive hemorrhage, shock, 
or undue heart strain probable, a careful record of the patient’s blood pressure 
before, during, and after operation will afford a most valuable control upon 
the general condition, and often be the means of an early recognition of danger. 


@ 


Fig. 102.—APPARATUS FOR DETERMINING BLoop PRESSURE. 


Fig. 102 shows the sphygmomanometer in position. When used during 
anesthesia the arm is stretched out to the side on a level with the head and 
rests upon the table, so as not to interfere with the field of operation. The 
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apparatus consists essentially of three parts connected by rubber tubing: (1) 
A constricting, hollow rubber band, fitting snugly around the patient’s upper 
arm; (2) a mereury manometer; (3) rubber bulb with valve attachments for 
inflating the arm piece. The pressure is raised in the arm piece until the 
patient’s pulse is obliterated, the point of obliteration approximately repre- 
senting the normal arterial blood pressure. The amount of this pressure is 
indicated by the mercury manometer. 

The effect of anesthesia and operative manipulation upon blood pres- 
sure is shown in the accompanying chart (see Fig. 103). The blood pressure 
during the operation after the stage of complete relaxation is usually slightly 
above normal, varying from 120 mgm. to 140 mgm. A tension above 160 
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or 170 mgm. is accompanied by increased tendency to hemorrhage and may be 
causing undue strain on the heart or vessels. A falling tension points to 
hemorrhage, shock, or weakening heart. The pulse is scarcely ever perceptible 
with a tension below 40 to 50 mgm. 


NITROUS OXIDE ANESTHESIA. 


Nitrous oxide gas when used alone is suitable only for short operations and 
for pelvic examinations where unconsciousness or relaxation during a brief 
period is desired. It is undoubtedly the safest of the general anesthetics, and 
if properly administered is practically without danger. Anesthesia with 
nitrous oxide is dependent to a certain extent on the narcotic action of the gas 
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itself, but probably in greater part on the deprivation of oxygen and the re- 
sulting partial asphyxia. The gas is odorless and entirely non-irritating, so 
that the patient experiences no disagreeable symptom, except perhaps a brief 
numbness or tingling in the-limbs preceding loss of consciousness. Uncon- 
scicusness can usually be readily induced in less than a minute, and the return 
to normal control of the faculties and muscles is almost as rapid, and unac- 
companied by any unusual or any untoward symptom. As a matter of fact, 
the sensations are usually of an agreeable character and may give occasion 
for the synonym of ‘ laughing gas.” 

The gas is administered from a cylinder, where it is contained under pres- 
sure, and may be given directly through a tube introduced into the patient’s 
mouth, respiration through the nose being prevented by the anesthetist; or 
else indirectly by means of one of the several inhalers devised for this pur- 


Fig. 104.—BENNETT’S APPARATUS FOR THE ADMINISTRATION 
FoR Nirrovus OXIDE GaAs. 


The head of the cylinder of gas is seen below to the right. The rubber bag holding two gallons 
of gas is seen distended to a maximum. This communicates with the face piece below and to the left. 
The valves above serve to control the gas. The part of the apparatus just above the face piece 1s 
used for the administration of ether. 


pose. The one most generally used is that of Dr. Bennett (see Fig. 104). 
The essential parts of this inhaler are: (1) A large rubber bag which 1s ine 
flated from the cylinder; (2) a mouthpiece which fits closely over the patient’s 
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face; and (3) between the bag and the mouthpiece a metal box, which estab- 
lishes two interchangeable methods of connection between them: one direct, for 
the passage of gas, the other passing through an ether-soaked sponge. 

The usual method of anesthesia, when gas alone is to be used, is to fill the 
bag with gas and then allow direct to-and-fro breathing into the bag, gradually 
permitting more and more gas to enter from the cylinder as the bag collapses. 
The patient’s color changes quickly to a bluish tinge, and occasionally she must 
be allowed a little air. Experience is necessary in judging just how deep to keep 
the asphyxia without risking too great a deprivation of oxygen, on the one hand, 
or, on the other, permitting the patient to return to consciousness. Associated 
with and probably dependent upon the asphyxia is a marked rise in pulse 
tension. When unconsciousness has been induced, a process which usually re- 
quires less than three minutes, ether or chloroform may be added, and later 
substituted, if prolonged anesthesia is desired. No especial care or after 
treatment is necessary after the administration of nitrous oxide gas. 


EVHER. 


Washed sulphuric ether is universally understood under this title in 
America. Only the brand which is known to be the purest in the market 
should be used. Ether is very volatile, but this fact does not interfere with 
its use in warm climates, except perhaps under very extreme conditions. No 
trouble arises from this cause in a room at a temperature between 100° and 
106%1° 

The vapor is somewhat irritating to the air passages, and if too concentrated 
at the beginning of anesthesia may induce troublesome coughing or choking 
sensations terrifying to the patient. This annoyance can be largely prevented 
by beginning the anesthesia very slowly and taking pains to accustom the patient 
to the fumes of the gas; is entirely absent when the nitrous oxide-ether sequence 
is used. It is always best to give ether gently, soothing the patient and letting 
her grow gradually accustomed to the vapor as it is brought nearer and nearer | 
to the face. A few minutes spent in this way will obviate entirely the neces- 
sity of forcing the patient down on the table and strangling her with the drug, 
a procedure which, if witnessed, will never be forgotten. 

In the early part of the anesthesia only small quantities of ether should 
be used, and no attempt should be made to force the patient to take it rapidly. 
If the patient is told to breathe deeply, the respirations will continue full and 
regular, according to the suggestion of the anesthetizer, until her volition is 
overcome, when there is a cessation in the breathing which prevents the even 
administration of the ether. For this reason I think it is best to instruct the 
patient to breathe naturally, and only to command her to breathe deeply when 
she persists in holding her breath. By gradually bringing the inhaler nearer 
the face and allowing at short intervals a breath or two of fresh air, the dis- 
agreeable strangling sensation is avoided. It.is an error to remove the ether 
as soon as she loses consciousness, whenever there is a disposition to vomit; the 
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tendency to vomiting is best overcome by increasing the quantity of ether and 
getting her more completely anesthetized. A timid anesthetizer, by hesitating 
at this point, can harass an operator throughout a long operation. 

Various styles of ether inhalers have been devised, but the towel cone, 
stiffened with paper, which is very simple, may be used with as great ease and 
as satisfactory results as any other. xcept in the hands of an experienced 
etherizer, it is probably safer than the closer fitting and more complicated forms 
of apparatus, which usually induce a greater degree of asphyxia. A stiff piece 
of blotting paper or moderately heavy manila paper, 15 x 10 inches in diam- 
eter, should be covered with oiled muslin, and this in turn with a clean towel. 
The oiled muslin may be dispensed with if it is not at hand. This pad is then 
twisted into the shape of a cone and then pinned together. A moistened 
sponge or piece of cotton is lightly packed into the apex, and upon this the 
ether is poured. 

Ether is a cardio-vascular stimulant, as is well shown by the increase in 
pulse tension and frequency during its administration, unless too long con- 
tinued. This is especially striking when ether is given to a very toxic or ill 
patient, as the pulse will improve in character immediately, and often continue 
improved until near the end of the operation or after the anesthesia is finished. 
This stimulant action is independent of, although, of course, increased by; the 
stage of excitement and muscular exertions, and may last during an hour or 
more of anesthesia. The stage of excitement is more marked in men than in 
women and is apt to be especially troublesome in alcoholics. It 1s important 
at this stage to keep control over the patient’s jaw so that it may not become 
locked and so oppose dangerous opposition to relieving any obstruction to 
respiration. In cases of high arterial tension, especially if associated with 
arterio-sclerosis, where rupture of a blood vessel or excessive strain on the 
already overburdened heart is feared, the increase in tension consequent on 
nitrous oxide or ether administration may be counterbalanced by some form 
of vaso-dilator, preferably one-half to one grain of sodium nitrite, given fifteen 
minutes before starting the anesthetic. No contra-indication exists to the ad- 
ministration of ether where a general anesthetic is demanded, except perhaps 
the presence of a bronchial inflammation or any condition where an increase 
in arterial tension may induce sudden exodus, i.e., pulmonary tuberculosis 
with recurring hemorrhages, aneurism, or threatened cerebral rupture. Here, 
as a choice of evils, the toxic action of chloroform as a vascular and respira- 
tory depressant is probably preferable to the stimulant action of ether. In 
overdoses ether has a depressant action, shown by shallow respiration, weak 
pulse, pallor, and symptoms of collapse; but usually a large quantity of the 
drug is required before this action is made manifest; moreover, its onset is 
slow and furnishes ample warning to a watchful anesthetist. 

Death during Ether Anesthesia—The primary stimulant action of ether 
opposes the depressant tendencies of loss of blood and nervous shock occurring | 


as the direct result of operative injury, so that except in prolonged etheriza- 
14 . 
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tion the patient’s pulse usually retains a good quality. Fatalities which can 
be fairly credited to the effects of ether and not caused by the Bae per se 
are rare, and are the result of one of three causes. 

1. During ‘the prunary and secondary stages the patient may become 
asphyxiated by the jaws becoming locked, by the tongue falling back into the 
throat, or by a spasm of the muscles of respiration, Care and judgment in 
handling the patient during the beginning of the anesthesia should avoid such 
accident. : 

2, Cardiac dilatation. In patients with a high tension pulse, and more 
especially stout women who lead sedentary lives, the heart has frequently but 
little reserve force, and the increased strain of anesthesia, operative manipula- 
tion, or the abnormal position may cause more or less acute dilatation; under 
these circumstances, unless the condition is recognized and corrected, the heart 
may increase rapidly in rate and stop in diastole. The only fatalities occurring 
during my first 8,500 ether anesthesias were two women who died on the table 
with symptoms of acute cardiac dilatation. Where a pulse, especially one of 
high tension or in obese patients, increases in rate, without a corresponding 
fall in tension which would indicate hemorrhage or shock, cardiac dilatation 
should be suspected at once, and, if present, should be relieved by the admin- 
istration of a vaso-dilator. It is very questionable how large a share in the 
responsibility of these cases falls upon the stimulant action of the anesthetic, 
for undoubtedly the larger part of the increased strain on the heart is pro- 
_ duced by the operative manipulation and the position of the patient: 

Very rarely the amount of anesthetic administered may be in excess, 
either in overconcentration or for too long a period, so that the depressant 
action becomes evidenced by shallow respirations and irregular pulse, which 
may finally end in death. 

CHLOROFORM. 

Only chloroform manufactured by perfectly responsible chemists should 
ever be used, owing to the increased dangers from adulteration. 

The advantages of chloroform are in some respects greater than those of 
any other anesthetic. By its means we are able to bring the patient more 
quickly and more comfortably into a state of unconsciousness. She remains 
more quietly under its influence, and, as a rule, nausea is not so extreme as 
after taking ether. In my experience, however, the percentage of cases entirely 
free from nausea is as great after ether as after chloroform anesthesia. Out 
of 50 cases of chloroform anesthesia, 6 were free from nausea afterwards; and 
out of 200 cases of ether anesthesia, 28 were free. These advantages are more 
than counterbalanced, however, by the greater risk to life in using chloroform. 

Chloroform is a powerful cardio-vascular depressant, producing a fall in 
pulse rate and tension, from the beginning of anesthesia. This depression 
when the vapor becomes too concentrated or im an especially susceptible indi- 
vidual is apt to produce a sudden, alarming, and occasionally fatal syncope. 
In such a case, without a moment’s warning, and often at the beginning of the 
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anesthesia, the pulse may become thready, then imperceptible, and the respira- 
tion cease. 

In addition to this inhibitory action, chloroform is a tissue poison and pro- 
duces various degenerative changes, Fro hyalin to fatty, in the heart, kidneys, 
and liver. It is thus particularly contra-indicated in all cases bf lowered 
vascular tone and in diseases of heart muscle and parenchymatous nephritis. 

Operations must not be performed under chloroform during the stage of 
primary anesthesia, so frequently utilized for short operations under ether. 
Deaths have occurred in this way which were apparently due to sudden inhibi- 
tion of the heart from shock not felt in complete anesthesia. The quiet, even 
anesthesia produced by chloroform is such an advantage in abdominal surgery 
that it would be indicated in all cases were it not for these dangers. 

Rules for Administering Chloroform.—E xtreme care should always be ob- 
served in the administration of chloroform, as it is dangerous in every kind of 
ease except in childbirth, where the high arterial tension maintained during 
labor apparently corrects the depressant action of the drug. 

(a) A careful preliminary examination of the patient must be made as to 
condition-of vascular and renal systems. A weak or laboring and dilated heart 
or parenchymatous nephritis are contra-indications prohibiting chloroform. 

(b) It is never right to assign the administration of chloroform to one who 
has been accustomed solely to the administration of ether, and in no case should 
anesthesia by chloroform be intrusted to a nurse, unless a responsible physician 
keeps the patient constantly under his supervision during its use. 

(c) Chloroform should never be given, except in obstetrical cases, without 
abundant help close at hand to resuscitate in case of asphyxia. 

(d) The patient must not be disturbed in the early stages of anesthesia by 
slamming doors, loud walking, or talking. I have seen a patient jump up 
and refuse to take more when frightened in this way. 

(e) Chloroform must be given from a graduated bottle containing a defi- 
nite quantity, a few drops at a time, on the inhaler, with an abundant admix- 
ture of air. 

(7) The anesthesia must never be hurried, and, above all, the person giving 
it must not use the common exhortation, “ Breathe deeply.” 

(g) The head must never be head higher than the ene in order to 
guard against sudden anemia of the brain. 

(1) If the patient vomits, the chloroform should be put aside and the jaw 
drawn forward, by hooking the fingers behind the angle, and the face turned 
to the side, until she is quiet again, when the anesthetic may be resumed. 

(7) If the anesthetizer notes any alarming change in the patient’s pulse, 
respiration, color, or pupils, he must at once suspend the anesthesia, and, if 
the condition persists, proceed to resuscitate. 

(j) If the respiration becomes unequal or stormy, the chloroform must be 
immediately withdrawn, as there is no way of judging how much more of the 
drug is being absorbed than under ordinary conditions of breathing. 


200 ANESTHESIA. 


The patient must be carefully and continuously watched after the anesthesia 
is over, until she becomes conscious, as she may die in this post-operative stage. 
When a patient does not rally well and promptly she should be watched with 
increased care, and stimulants in the form of external heat, stimulating rectal 
enemata, and hypodermics of digitalis and strychnin must be given.- In such 
cases death has been known to occur several hours or longer after the operation. 

The best method of giving chloroform is with the Esmarch inhaler. A 
few drops—not more than four or five—are poured on the flannel hood cover- 
ing the little rounded wire frame, which is held at least five inches from the 
face. The patient should be slowly and gently brought under its influence by 
adding a few drops from time to time, and gradually bringing the inhaler 
closer to the face. ) 

In case of difficult breathing arising from the root of the tongue dropping 
back in the fauces, the lower jaw must be seized behind the angles and pulled 
forward, producing subluxation, and the head at the same time extended, so 
as to bring the upper air passages and the trachea into line. (H. A. Hare's 
method, Johns Hopkins Hosp. Bull., Jan., 1895, p. 1.) 2 “Dhe*praetice *6n 
using much force in pulling the jaw forward 1s reprehensible; patients fre- 
quently complain for days of soreness at the angles of the jaw after this has 
been done, and I have seen parotitis occur as a result of the traumatism. If 
moderate force is not sufficient to draw the jaw forward, it should be protected 
with pads of cotton or gauze, or the mouth should be opened and the tongue 
pulled forward with a tongue clamp; but it 1s rarely necessary to resort to 
this measure. 

Resuscitation of the Asphyxiated.—As soon as a pallid face, dilated pupils, 
a feeble pulse, and cessation of respiration are noticed, no time must be lost 
in proceeding at once to resuscitate the patient. 

The operation must be instantly suspended, arteries in the field of opera- 
tion whose lumina can be seen (for they will have ceased to bleed) must be 
temporarily clamped, and the wound hastily protected with sterilized gauze, 
while an assistant jumps upon the table, grasps the patient’s legs beneath the 
knees, and lifts the body up to an angle of 40 or 50 degrees until it rests 
on the shoulders. In this way the blood gravitates down into the head and 
heart. 

The surgeon takes his stand at the head, which lies extended over the edge 
of the table, and proceeds at once to establish artificial respiration by placing 
both hands behind the chest and drawing it toward him, producing inspiration ; 
by the reverse movement, pushing backward and inward, expiration is pro- 
duced. An assistant making pressure in the epigastrium prevents the effect of 
the respiratory efforts being lost on the abdominal viscera. The air can be 
heard rushing in and out, pulsation is soon felt at the wrist, at first feebly, 
then more strongly, the color becomes natural, attempts are made to respire, 
and in a short time the danger is past, when the operation may be resumed. 
Tf the pulse can not be felt at the wrist it may be found by feeling the abdomi- 
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nal aorta through the incision. If it is not felt there, the hand may press up 
through the diaphragm and feel the heart directly. 

Where the lower chest is contracted by the wearing of corsets and when 
the costal cartilages are calcified, this manipulation will not produce respiration, 
and it is necessary to force air in and out of the chest by placing one hand 
on the middle or lower thoracic spine and the other on the sternum. Then, 
compressing the chest, air is forced out, and by relaxing the pressure it rushes 
in again. In this way a regular respiration may be maintained until it is 
established voluntarily. The larynx can be kept open by hooking an index 
finger in it. 3 

If it 1s necessary to resort to artificial respiration when there is not a 
sufficient number of assistants present to carry out the method just described, 
as may occur in private practice, the plan formulated by Dr. Sylvester should 
be followed. By this method the patient is quickly placed in position across 
the bed with a pillow or roll of clothing beneath the thorax.. The surgeon, 
standing at the head of the patient, grasps her arms at the elbows and draws 
them upward and outward, describing a circle, until they meet above the head. 
This movement induces inspiration by expanding the chest through the agency 
of the pectoral muscles. After a pause of two or three seconds the arms are 
swept downward and outward to the sides of the chest, against which they are 
firmly pressed. This maneuver induces expiration by diminishing the capacity 
of the chest. The two movements should average eighteen to the minute. 


NITROUS OXIDE-ETHER SEQUENCE. 


The method of anesthetizing which I now use almost entirely is that of 
starting with nitrous oxide gas, and as soon as the patient is unconscious, ad- 
ministering ether gradually by the combination instrument of Bennett (see 
Fig. 104, p. 194) ; I continue the ether anesthesia with this instrument through- 
out the operation, or else substitute the simple ether cone as soon as relaxation 
is complete. This plan saves from five to ten minutes of the ordinary ether 
anesthesia and almost entirely obviates the second stage of excitement. ‘The 
patient becomes unconscious with a minimum of disagreeable sensation, the © 
strangling and choking are absent, and the third stage of complete anesthesia 
and relaxation is reached quickly and easily. Considerably less ether is re- 
quired for complete relaxation. — 


ADMINISTRATION OF DRUGS DURING ANESTHESIA. 


Perhaps in no other condition does there exist greater misuse and abuse of 
therapeutics than in connection with anesthesia and operation. In general it 
will be found that the more skilled the anesthetist, the less will be the fre- 
quency and quantity of the drugs he will administer, and the tyro alone will 
keep the nurse busy preparing and injecting one hypodermic after another. It 
is essential to have a-correct knowledge of the therapeutic value of the drugs 
ordinarily employed and to use them when specific indications exist, and only 
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then. Strychnin in doses of 3'y to ‘rc of a grain to an adult has an excellent 
cardio-vascular stimulant action, apparently acting both upon the heart and 
vessel muscle and the nervous mechanism. Cocain in doses of $ to 4 of a 
grain has a similar, though less marked and less lasting, action. Digitalin in 
doses of gy to zo of a grain, best given with strychnin, is of value where the 
heart muscle is at fault. Camphor is used to a certain extent abroad, particu- 
larly in France, and is a good cardio-vascular stimulant. Ergot acts directly 
upon the smooth muscle of vessel walls and will cause a rise in pulse tension 
by a peripheral constriction. Adrenalin acts similarly to ergot, but the action 
is very transient, and the administration, to be effective, must be intravenous 
and continuous as well as carefully regulated. Ether is a stimulant, and a 
hypodermic of it has occasionally been tried in extremis to excite action in a 
failing heart. Alcohol is a narcotic and a mild vaso-dilator but without any 
stimulant action. It is thus worthless for any immediate stimulant effect, but 
is sometimes valuable in after treatment as a heat and energy producer. Nitro- 
glycerin is a vaso-dilator, hence it weakens the pulse, and its use should be 
restricted to cases of abnormally high tension where it is desired to soften the 
pulse. Of course it is contra-indicated in shock or other indications of de- 
pressed vascular tone. Sodium nitrite is the most valuable of the vaso-dilators, 
as the action, while similar to nitro-glycerin, is much more lasting and stable. 
Salt (sodium chloride) in normal physiological dilution (.6 per cent) is valuable 
in replacing blood lost by excessive hemorrhage. It is without any other 
specific stimulant action and is too frequently used subcutaneously during or 
after operation. In a rectal enema after operation it is valuable in assisting 
diuresis and supplying fluid which can not be taken by mouth. Caffein is a 
mild stimulant, and when needed may be added in the form of collee to the 
rectal enema. 

In a majority of cases drugs will not be needed when the anesthetic has 
been carefully given and the operative injuries are not extreme. The indica- 
tions for their use may be stated as follows: 

Hemorrhage.—While hemorrhage of any moment is occurring, the pulse 
tension will gradually fall, and the rate may rise, while the wave becomes 
smaller. It is best to reserve any stimulant measures until the hemorrhage 
has been thoroughly controlled by the operator. Otherwise the increase in 
pulse strength may cause greater tendency to bleed from the unprotected ves- 
sels. If hemorrhage is excessive from small vessels, and the operation made 
difficult by copious bleeding, an abnormally high pulse tension may be sus- 
pected. If this suspicion is verified by the sphygmomanometer, a vaso-dilator 
will lower the tension and lessen the hemorrhage. The subcutaneous or in- 
travenous transfusion of large quantities of salt solution, 2 to 4 liters, have, 
apparently; saved patients after the pulse had Deans imperceptible in conse- 
quence of excessive hemorrhage. 

Shock.—Where operative irritation has been extreme a certain degree of 
shock may develop during or after the operation, depending on the resistance 
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of the individual and the extent of the injury. The first indication is a fall 
in blood pressure and later a rise in pulse rate. An examination of the area 
of cardiac dullness in both shock and hemorrhage shows no increase in its 
extent. Cardio-vascular stimulants are indieated and mechanical measures 
may be tried, such as abdominal compression or elevating the foot of the bed. 
In extreme cases ergot and adrenalin have been recommended. 

Cardiac Failure ——This is especially apt to occur in cases of high pulse ten- 
sion with cardiac hypertrophy, or in cases of low or moderate tension with a- 
fatty or otherwise diseased heart. In both cases the heart is working with 
little or no reserve force and is apt to give way under operative manipulation. 
In the former a vaso-dilator and cardiac stimulant are indicated, in the latter 
merely a vigorous stimulant. ) 

Anesthesia Depression.—When an overdose of chloroform has caused the 
respiration or the pulse to weaken or cease, immediate energetic action is neces- 
sary, and the physical measures described are more to be depended upon than 
drugs, as the circulation is so sluggish that little or no result can be expected 
even from hypodermic injections. Ether usually produces its toxic result more 
slowly, the respirations becoming more and more shallow and the pulse gradu- 
ally weaker. Removal of the anesthetic and free, cardio-vascular stimulation 
is indicated. 
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CONGENITAL AFFECTIONS. — 


1. Absence of vagina (p. 204). 

2. Atresia of one side of the uterus (p. 208). 

3. Vaginal septa (p. 208). 

4, Double vagina associated with septate uterus (p. 209). . 


ConGENITAL affections are imperforate hymen (see Chapter XIV), absence 
of the vagina, atresia of the upper part of the vagina with bicornute uterus, 
double vagina, and vaginal septa. 


ABSENCE OF THE VAGINA. 


When the vagina is absent, the uterus, ovaries, and tubes are also usually 
either absent or rudimentary. The exact condition of the organs higher up must 
be determined by a bimanual examination under anesthesia through the emptied 
rectum and the abdomen; the examination may also sometimes be made by a 
finger in the rectum and a sound or a finger in the bladder. An operation 
attempting to establish a connection between rudimentary organs and the vulva 
can not be serviceable, and is therefore unjustifiable. It is also useless to at- 
tempt to form a deep pocket between the rectum and bladder simply for sexual 
purposes, as such an opening can not be maintained. 

Transplantation for Atresia of the Vagina.—An absent vagina may be re- 
placed by the transplantation of new vaginal tissue from a case of prolapse, 
when the uterus, tubes, and ovaries are present, or when there is a unicorn 
uterus with hematometra and hematosalpinx. As W. Nagel has pointed out, 
in many apparently congenital cases the atresia of the vagina is really due to 
an unnoticed local inflammation in early childhood. 

The formation of a new vagina has been twice successfully done by A. 
Mackenrodt (Centralb. f. Gyn., 1896, No. 21, p. 546) as follows: A transverse 
incision is made in the septum between the urethra and the rectum, and the 
vesical and the rectal sides of the septum are separated from each other by a 
blunt dissection, with finger and instruments; on reaching the cervix both index 
fingers are inserted and the future vagina widened. The wound surface is now 
packed firmly with an iodoform-gauze tampon, which is changed every few days, 
until the whole surface becomes covered with healthy granulations. At this 
juncture the transplantation is done, at either one or several sittings, accord- 
ing to the amount of the tissue available to make the new vagina.. Unusual 


care must be taken in preparing the flaps, which must first be carefully cleansed, 
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and then cut out without crushing or bruising, and with as little as possible of 
the underlying connective tissue. The flaps are then put aside, wound surface 
to wound surface, and kept warm and covered in a sterile dish until the pro- 
lapse operation has been completed, when they are laid with great care on the 
dried aseptic wound surface and pressed down, until they adhere as if by suc- 
tion; they are then fixed in place by an iodoform-gauze tampon, which remains 
undisturbed for about ten days, while the patient is kept absolutely quiet in bed. 
The replacement of the whole vagina at one sitting is more difficult. In this 
case the flaps formed as described are spread out lengthwise on a Cusco’s specu- 
lum, with the epithelial surfaces turned inward; they are then sewed together 
loosely so as to allow any secretions to escape between them. At the inner end 
of the speculum they are connected by a few threads which form a loose pocket ; 

then the upper end of the speculum is filled with iodoform gauze and inserted 
into the wound, and as the speculum is withdrawn, more gauze is packed in, 
all in one piece, until the tamponade is completed. Especial care must be given 
to keeping the tampon from being wet with urine. In two weeks the parts 
appear normal. 

When both the vagina and the uterus are absent and the ovaries are present 
and functionally active, the recurring monthly paroxysms of pain, associated at 
times with a vicarious menstruation, may necessitate celiotomy for the removal 
of the ovaries, as in the following case: 

B. M. (No. 2190, Sept. 9, 1893), an anemie woman twenty-eight years old; 
at = age of iealie began to have periodical monthly severe headaches, ac- 
companied by dizziness and flushes of heat over 
the entire body; her face flushed readily, and she 
was annoyed by frequent blushing ; she also had 
sharp, cutting pains in the region of the left 
ovary; between the attacks she felt well. In her 
twentieth year she began to have convulsions, as 
many as four and five in a day. A hemorrhagic 
discharge from the rectum took place for the first 
time in her fourteenth year at one of the periods. — 
The flow was dark brown in color, clotted, and not 
offensive, and continued one day; after this there 
was no discharge for three years, but the feeling 
of fullness and pain in the abdomen still recurred 
every month. In her seventeenth year she had a 


second hemorrhage from the rectum, which con-. Fic. 105.—Enrme Ansence or 
THE VAGINA, WITH INDICATION 


tinued for six weeks. During the convulsive Genceaitiivaun: ‘Tani 
: : : : TERNAL GENITALS NORMAL. 
attacks, which persisted at variable intervals, she Smpr. 9, 1893. 


became weak and nervous, and the abdomen was | 
swollen and tender. Six months before entering the hospital the rectal flow 
began, and continued, with the exception of a few days, up to the day of opera- 
tion, accompanied by much pelvic pain. 
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Examination—Scanty growth of pubic and vulvar hair. Escutcheon of 
the female type. External genitalia perfectly formed, rudimentary hymen, 
and the vagina entirely absent, being represented by a narrow fibrous column 
which could be palpated by the rectum. 

Both ovaries and tubes were apparently normal, but seemed to fuse into 
two nodular masses corresponding to the cornua of a uterus; no uterine body 
could be felt. 

Diagnosis.— Total absence of vagina and uterine cervix; two rudimentary 
uterine bodies; ovaries and tubes normal. Menstrual molimina with rectal 
discharge. ian 

Operation.—Celiotomy for the removal of undeveloped uterus, ovaries, and 
tubes. The bladder lay transversely across the anterior part of the pelvis, and 
the small intestine with the rectum filled the posterior two-thirds. On the pel- 
vic floor a fleshy nodule, 1.8 em. in diameter, was found in the median line, 


7 
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Fic. 106.—RELATIONS OF THE RUDIMENTARY UTERI, THE TUBES, AND THE OVARIES IN THE CASE OF 
ABSENCE OF THE VAGINA. 


The left uterine nodule lies upon the bladder near the median line, the right nodule is close to the 
pelvic brim, and the two are connected by a thin fleshy band. Note the large oval made by the round 
ligaments. Operation for vicarious rectal menstruation with extreme nervous discomforts. 


from which a well-formed uterine tube extended out and up to the brim of the 
superior strait on the left side, terminating in a fimbriated extremity beneath 
which lay a small ovary. 3 

This central nodule was connected by a fold of peritoneum with a second 
similar but smaller nodule on the right side. From this nodule also a uterine 
tube extended out to an ovary. Both tubes were patulous down to the fleshy 
nodules, from which well-formed, round ligaments extended out to each inguinal 
canal. 

A fibrous band about 4 em. long, about 5 mm. broad, and 2 to 3 mm. 
thick, extended down under the bladder, representing the vagina. The rudi- 
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mentary uterine cornua, tubes, and ovaries were removed and the patient made 
a good recovery. : 


Fic. 107.—Lerr TUBE AND OVARY AND UTERINE NODULE, THE TUBE AND Ovary NoRMAL IN SIZE. 


The membrane below, with parallel folds, occupies the position of the uterine body and the upper 
vagina. Sept. 9, 1893, No. 54. Natural size. 


Microscopical Examination.—Tubes normal, well developed, nothing atypi- 
cal in their histology. They end in two culs-de-sac in fleshy nodules slightly 
larger than the tubes and containing some normal uterine mucosa and glands. 


Fic. 108.—Ricutr TuBE, OVARY, AND UTERINE NoDULE, SHOWING THE NoRMAL SIZE OF THE TUBE AND 
OVARY. 


The ovaries contain Graafian follicles in various stages of development. 


Corpora lutea and corpora fibrosa are present. 
Diagnosis.—Rudimentary bicornute uterus, absence of cervix and fun- 


dus of uterus, normal ovaries and tubes. 
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ATRESIA OF ONE SIDE OF THE UTERUS. 


Another form of congenital atresia is that which affects but one horn of a 
bicornute uterus. The menstrual secretions are here retained on one side, and, 


Fia. 109. 


TRAUMATIC ATRESIA OF THE VAGINA WITH ACCUMULA- 
TION OF THE MENSTRUAL SECRETIONS ABOVE. 


A median incision allowed the thick, tarry blood to escape and 
accumulate in the speculum as shown. ‘The membrane was then 
excised along the dotted line. Duc. 5, 1896. 


as the accumulation in- 
creases, a pelvic tumor is 
formed, bulging into the 
vault of the vagina on the 
defective side, where there 
is a distinct ovoid swell- 
ing, more or less tense and © 
fluctuating to touch, dis- 
placing the uterus toward 
the opposite side. 
Treatment.—The treat- 
ment of this form of gyn- 


atresia is by making a cru- 


ciform incision followed by 
evacuation and thorough 
irrigation, the most rigid 
aseptic precautions being 
observed during the con- 
valescence. 


VAGINAL SEPTA. 


Septa when congenital 
are usually found in the 
upper part of the vagina. 
They appear as falciform 
processes, involving only 
the mucous membrane and 


‘encroaching upon the lu- 


men of. the canal. The 
cervix may be entirely hid- 
den .and the avenue of 
communication from the 
vagina below to the vault 
above may be but a small 
orifice placed at one side. 

Sometimes the septum 
extends transversely across 
the entire vagina, forming 
an atresia, as in the case 
shown in Fig. 109. 
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Such septa may mechanically cause sterility. They may also act as pockets 
in which irritating secretions are retained. rT 

The treatment is simply to divide the sep- 
tum with a scalpel in one or two directions 
down to its base, without an anesthetic. 
If the septum is thin and membranous, 
no sutures will be needed; if fleshy and 
bleeding at the base, two or three fine silk 
sutures at this point will draw the upper 
and lower surfaces together and stop the 
flow. These septa must not be confused — 
with the acquired cicatricial septa, which 
need a different treatment. 


"s [ESS 


DOUBLE VAGINA 


(Associated with a Septate Uterus). Fic. 110.—DovuBLE VAGINA wiITH A THICK 

Fiesuy Serprum. THE LErr ORIFICE 
: . ay eS 1s OVAL, WHILE THE RIGHT IS CRES- 
When there is 4 fusion of the Mul. Deeie Dnt: 28, 186. 


lerian ducts without the absorption of the 

septum, uterus septus and double vagina are formed. These cases are not rare, 
and often present a history like the following: M. C. (No. 4887, December 28, 
1896), aged forty-one, mar- 
ried twenty-six years; l1l-para ; 
labors difficult, but not instru- 
mental; three miscarriages. 

Menstruation began at fif- 
teen, regular, moderate, last- 
ing two to three days, always 
with much pain. 

Examination. — External 
genitals normal; hymen be- 
ginning on left side below 
urethra around to posterior 
margin is intact, beyond this 
on the right side broken in 
three places, leaving carun- 
cule between. 

A prominent bridge of tis- 
sue extends from a point 1 cm. 
below the everted urethra to 
the posterior margin of the 
hymen, where it curves up- 


Fic. 111.—DouBLE VAGINA AND DOUBLE CERVIX, WITH A 
BLADE oF A BIVALVE SPECULUM INTRODUCED INTO ward and joins the hymen on 
EACH SIDE SO AS TO SHOW BOTH CERVICES AND THE ? i 2 
SEPTUM IN THE MIDDLE, the left side. This bridge 
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between the anterior and the posterior walls is thick and fleshy, looking like 
normal vaginal tissue. It begins on the anterior wall 1.5 em. broad, is about 


5 mm. broad in the middle, and 2 to 3 mm. in width where it joins the left 


side of hymen. Two vaginal orifices are formed in this way, the left crescentic, 


g.P* 
Fie, 112.—Dr. G. Y. Rusx’s Case or Dousne Urmrus, DouBLE VAGINA, AND PLANIFORM FUNDUS. 


The uterine cavities are shown in double-lines. The arrows indicate the point at which the sec- 
_ tion for the next figure was made. (i% natural size.) 


with the lower sharp horn of crescent encroaching on the left side; the right 
opening oval, 3 by 2 cm. in size when held slightly apart. The redundant 
vaginal walls pout into both of these orifices. 

The vaginal introitus looks as if the right side had been broken down and 
its folds smoothed out by labor, while the left side remained intact. This 
doubling of the vagina, apparent at the orifice, is continued all the way up to 
the flattened double uterine cervix, and upon introducing a bivalve speculum, 


a 
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DOUBLE VAGINA, 
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two little cervices appear at the vaginal vault, one in each half of the vagina, 


with both openings turned toward the septum. 
thick above as below, and it measures about 3 
em. from anterior to posterior wall. 

A diagnosis of pelvic abscess was made in 
this case, and in order to evacuate it by the 
vagina and to secure good drainage in a de- 
pendent position, it was necessary to excise the 
entire septum, and so unite the right and left 
vagine into one. This was done by cutting 


it away with scissors at a little distance from 


the vaginal walls. The bleeding was moderate 
and easily controlled by a continuous catgut 


suture along the anterior and posterior vaginal » 


walls. 


The septum is not quite so 


Fie. 113.—SErcrion THROUGH THE 
CERVICES OF THE UTERI ABOVE 
THE VAGINAL VAULT. 

a and 6 mark the right and left 


uterine cavities; c is Gartner’s duct. 
(Natural size). 


An exploratory abdominal incision was then made and the vagina opened 
and drained in the vault behind the cervices under guidance of the fingers in 


the abdomen, and the patient recovered. 


Fig. 114.—Dr. G. Y. Rusx’s Case or BicornNUATE UTERUS WITH CARCINOMA OF BoTH OVARIES. 


Septum seen running down to the single cervical canal. The depression at the fundus is characteristic. 
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Fig. 112 shows a double uterus with planiform fundus, two distinct cer- 
vices, and two vagine drawn from a specimen furnished by Dr. G. Y. Rusk. 

Fig. 118 shows the same uterus in cross section. There is a common mus- 
cular investiture of the cervical canals which are, however, pede distinct 
and separated by a fibrous septum. 

Fig. 114 shows a lesser degree of malformation in another case, also a 
patient of Dr. Rusk’s, with carcinoma of both ovaries. The fundus anew a 
characteristic depression, and the strong fleshy septum is seen extending down 
to the region of the internal os. An examination of the cervix and vagina 
revealed no abnormality. 


CELA Hea: 


GENERAL PRINCIPLES INVOLVED IN PLASTIC OPERATIONS. 


1. Preparation (p. 213): Rest. Bowels. Urine. Dress for operation. 

2. Operation (p. 214): Position of patient. Washing of genitalia. Assistants. Irrigation. 
General principles. The operation. Dressings after operation. 

3. Care during convalescence (p. 218): Position of patient in bed. Douching, if necessary. 
Catheterization. Care of bowels. Diet. Care of wound. Removal of sutures. Rest 
and tonic treatment. Hemorrhage following operation. Infection. 


Aut plastic operations about the vulva, vaginal outlet, vagina, and cervix 
have certain common details, which may be considered in the following order: 

1. Preparation for operation. 

2. The operation. 

3. Care during convalescence. 


PREPARATION FOR OPERATION. 


Every patient should be subjected to a thorough general physical exami- 
nation before the performance of any gynecological operation, in order to ex- 
clude the possible presence of any obscure disease that might account for the 
condition of ill health. If the examination shows that an operation is necessary, 
and the general health of the patient is much impaired, a rest of a week or 
more in bed will hasten the convalescence, toning up the system and quiet- 
ing the mind. Such a preparation is especially valuable in the case of nervous 
women, Constipation, which is obstinate in many uterine affections, should be 
overcome by a purgative, the continued use of mild laxatives, and a light but 
nourishing diet should be given. If there is loss of appetite, a simple tonic, 
such as tincture of nux vomica, calumbo, or gentian, is often helpful. Women 
with marked debility will be benefited by massage, cold baths, and electricity. 
When, however, the general health of the patient is good and she is clearly 
suffering from purely local symptoms, the preliminary period of rest and tonic 
treatment may be dispensed with, and the operation may be done with but one 
or two days preparatory treatment. | 

The older gynecologists invariably put their. patients under a protracted 
course of preparation for an operation, while the present rule is to operate 
immediately and to build up the patient during her convalescence. 

Immediately preceding the operation the bowels should be carefully evacu- 
ated, so as to avoid disturbing them for at least two days afterwards. ‘To insure 
thorough purgation, 51j of compound licorice powder, or a similar amount of 


magnesium sulphate, should be administered (both morning and evening of the 
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day before), followed the next morning at six o’clock by a warm enema of a 
pint of soap and water. If the patient is delicate, a mild purgative, such as 
a pill of aloes, strychnin, and belladonna, or the solution of citrate of mag- 
nesium, 3vilj, may be given with good effect. The enema should be given 
quite three hours before the operation, regardless of the effect of the purgative, 
as it is essential to have the rectum and sigmoid flexure clear of feces. The 
action of an enema given later than the time specified is often delayed until 
the operation is under way, when the surgeon may be annoyed by the constant 
ejection of semi-fluid feces over the gauze diaphragm in front of the buttocks. 

The urine must always be carefully examined both chemically and mi- 
croscopically before operation. An advanced diabetes is a contra-indication to 
any surgical operation. I have, however, succeeded in closing a complete 
rupture of the perineum in a patient who was markedly diabetic, and she 
made a good recovery and lived for some years after. Nephritis in its early 
stages does not materially decrease the patient’s chances of recovery. If, how- 
ever, the constitutional and local symptoms indicate advanced nephritis, the 
operation should in no case be performed. I would also never wittingly 
perform a plastic vaginal operation in the presence of an inflammatory disease 
involving the tubes. I once let myself be overpersuaded in this matter and 
I lost my patient’s life from a general infection. 

The early morning is the best time to operate, when the surgeon feels fresh 
for his duty and his hands are free from the contamination of his daily work; 
the patient should also have a good night’s rest, insured if need be by a mild 
sedative. The evening before operation the patient should take a hot bath, and 
immediately go to bed. The following morning, after the enema, the vagina 
should be thoroughly cleansed with a douche of carbolie acid solution (2 per 
cent), or boric acid (32 grams to the liter), at a temperature of 110° F. As 
a rule, no food of any kind is given on the morning of the day of operation. 
If, however, the patient is weak or feels faint, a glass of warm milk, or a cup 
of tea diluted with milk, may be given. 

The patient’s dress for operation consists of an undervest of warm flannel 
in winter, or of gauze in summer, a nightgown open up the back, and a pair 
of long woolen stockings. The hair is most conveniently dressed by plaiting 
it in two braids. 

If the operation is to be performed in a private house, the patient should 
be anesthetized in a room adjoining the one selected for the operation; in a 
hospital the anesthetizing room is always separate from the operating room, 


THE OPERATION. 


The Position of the Patient.—The operating table is covered with a blanket 
protected by a sterilized sheet, and upon this, at the end of the table upon which 
the buttocks are to rest, is placed a rubber perineal drainage cushion (see Fig. 
115). The buttocks rest squarely upon the cushion, projecting slightly over the 
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edge of the table, and the legs and thighs are held flexed upon the abdomen by 
a leg holder which is either attached to the table or is fastened as a broad band 
just above the popliteal space, passes up under the shoulder, around the neck 
and down to the opposite side, 
where it is similarly buckled above 
the popliteal space. When the 
patient is thoroughly under the | 
anesthetic this leg holder simply 
detains the legs, without cramp- | 
ing them, and the knees fall apart 
naturally without the assistance 
of the leather crutches and bar so 
much used in the past. The arms 
of the patient should be folded 
across her breast and retained in 
this position by drawing the skirt 
of the undervest well up over the 
elbows. The nightgown should be 
pushed up under the small of the 
back above the drainage cushion. 

The external genitals are thor- 
oughly soaped and shaved up to 
the mons veneris. An aseptic 
razor (Martin, Robb), with a short 
fixed metal handle devised for this 
purpose, is useful. After shave | 
ing, the genitals should again be 
thoroughly washed with soap and | 
water. Green soap or soft soap i ei 
serves admirably for the purpose ; Fie. 115.—PErmneAL DraInace CusHIon witH IN- 
it can be thoroughly rubbed into arene Parte tagiicaace Posten 
the skin, cleansing better than | 
hard soap. All furrows between the labia and about the clitoris must be care- 
fully cleansed. 

After the external parts have been cleansed, the assistant takes a pledget of 
cotton covered with soap, and introducing it into the vagina with long forceps, 
under a stream of water from the irrigator, smooths out all furrows and scrubs 
thoroughly all accessible parts, so as to remove the discharges and accumulated 
epithelial débris, Then the vagina is douched with a 10 per cent creolin 
solution, which sterilizes, and acts as an efficient detergent. This solution is 
followed by a bichloride of mercury solution (1—2,000), and this again by 
warm water. A thorough vaginal cleansing will require from three to five 
minutes. : 

Long sterilized canton-flannel stockings are now drawn over the patient’s 
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legs and fastened above the knees with a drawstring. A protector 1 meter 
(1 yard) square, composed of two thicknesses of gauze, is spread between the 
thighs, covering all the exposed parts, and hanging well down over the but- 
tocks onto the cushion; as the surgeon takes his seat he cuts a small open- 
ing in the protector corresponding to the vulva so as to expose the field of 
operation. | 

Assistants—For convenience of rapid work the surgeon will do best with 
four assistants—one to give the anesthetic, two standing on either side of the 
patient to help the operator, while the fourth hands the instruments and lga- 
tures as wanted. In operations conducted in a private house or private hos- 
pital the operator can make shift with two assistants—one to give the anesthetic 
and one to assist him directly. 

Trrigation—Ivrigation by a continuous stream of warm water directed over 
the field of operation affords an excellent means of removing the blood, leav- 
ing the line of incision and denudation constantly clear. A glass reservoir 
holding several gallons of water should be placed on a shelf, at an elevation 
of five feet above the operating table. The rubber tubing from the reservolr, 
when not in use, should be coiled and kept immersed in a 5 per cent carbolie 
solution. It is best to regulate the flow by a glass douche nozzle, an Esmarch’s 
hard rubber stopcock, or an efficient ball-and-socket nozzle, all of which can be 
easily detached for sterilization. 

The assistant on the right hand of the patient takes charge of the irrigation, 
and keeps the area upon which the surgeon is working free from blood. 

In vaginal hysterectomy a normal salt solution (.6 of 1 per cent) should 
be used; it is not irritating and does no harm even though it enters the peri- 
toneal cavity. Sponging with small pledgets of gauze frequently changed 
is a good way to keep the field clear, one much more widely used to-day than 
irrigation. 

The Operation—The following general principles should control 
all plastic work: | 

1. Perfect exposure of the field of operation and the utmost ease of access 
to it. To accomplish this end it may be necessary to incise deeply a narrow 
vulvar orifice in order to reach the vaginal walls above. The field of operation 
can sometimes be seen to best advantage with the patient in the dorsal posi- 
tion and the thighs flexed; at other times, Sims’ position (right or left dorsal) 
eives the best view; in others, again the genu-facial posture. It is not always 
possible to tell beforehand what position will be best adapted to a difficult case. 

9. The field of operation must be minutely and carefully inspected in order 
to determine the very best plan by which to proceed. Occasionally lfndaat 
best to see and examine the patient with the utmost care several times before 
operating. | . 

3. The operation must be conducted with deliberation and painstaking 
devotion to all the details. Success in plastic work depends upon the effective 
working together of all the factors, the exposure, the denudation, the suture, 
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ete. This deliberation must mark every step in the operation from beginning 
to end. Anything like brillianey in plastic work denotes, not so much the 
able, as the vain and self-conscious surgeon. i 

4, At the close of the operation there should be a deliberate inspection of 
the whole field in order to ascertain that the tissues are well approximated 
without undue tension, and that all hemorrhage is controlled; in other words, 
that the surgeon has succeeded in accomplishing the result which he had 
pictured in his mind before the operation. 

Just as the artist, with a few rapid strokes, sketches in the outline of his 
picture, so the surgeon will first outline his field of a plastic operation by in- 
cisions, marking its outer limits. This will enable him to judge more deliber- 
ately as to the amount of tissue to be removed; it is better, of course, to err 
on the side of a small outline than a large one, because a small outline may 
be enlarged so as to include more tissue, if found necessary. Outlining with 
the knife is especially important where scissors are to be used; the knife cuts 
a sharp line and the mucous surfaces then pull apart, permitting a rapid denu- 
dation with the scissors and subsequent accurate coaptation of the edges. 

Bleeding is rarely active in plastic operations, the vessels being of smaller 
caliber. If, however, there is enough bleeding to annoy the operator, the vessels 
may be temporarily caught with artery forceps until the sutures are introduced. 
It is best to use pointed forceps and to crush the tissues as little as possible, 
as every bit of devitalized tissue lying in the wound area only increases the risk 
of infection. The finest catgut should be used to ligate vessels. A bleeding 
vein can be controlled by introducing one of the sutures approximating the 
parts, so as to grasp the vessel in its loop; this suture should be tied tighter 
than an ordinary approximating suttre, so as to check the bleeding, and thus 
it serves the purpose of both suture and hgature. 

The Tissues—Yielding and vascular tissues are those best suited 
for plastic work; rigid, scarred, and non-vascular tissues are eminently un- 
favorable. Operation on inflamed or edematous tissues should also be avoided ; 
a little more time, frequent irrigations, hot water applications, the use of a 
nitrate of silver solution, or even keeping the patient for some hours daily 
in a hot water bath will, as a rule, subdue the local inflammation and put the 
tissues in good condition. Dr. F. W. Sears tells me of a patient, seen by him 
in consultation, who had a suppurating recto-vaginal fistula followimg an un- 
successful attempt to close a recent complete tear. Dr. Sears refused to operate 
until the tissues were in healthier condition, although importuned to do so; 
another, more eager surgeon, however, consented, and the patient, a young 
woman in the twenties, lost her life in consequence. The surgeon, when next 
seen, remarked with emphasis: “ You have taught me a lesson.” Plastic 
tissues must be brought together, as far as possible, without ten- 
sion. They should drop into approximation almost of their own accord. 
When deep sutures are needed to overcome the tendency in the tissues to pull 
apart, failure is the rule. Nothing so insures success as the snug approxima- 
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tion of the tissues; the deft surgeon shows his ability to best advantage by 
coaxing the tissues into easy approximation, where one less skillful finds it 
necessary to drag them together by force. 

Dead spaces must always be avoided in plastic work; there 
must be no denuded areas left deep in the tissues which are not held in accurate 
approximation by sutures. | 

Sutures.—There are two ways of introducing sutures in order to secure 
union between planes of tissue. A single deep suture may be used, entering 
at one margin and emerging and reéntering at the opposite one, the entire. 
depth of the wound area being thus embraced. G. Walcher (Centralb. f. Gyn., 
1896, Bd. 20, p. 269) has shown that in this method the suture must take 
a wide sweep out into the tissues away from the wound in order to secure an 
ideal linear approximation of side to side. A suture which simply skims 
under the denuded surfaces on both sides, only serves, when tied, to gather the 
tissues together in a pucker, forming, at the end, a stellate scar. A second 
way of securing accurate union, when dealing with opposing broad planes of 
tissue, is by buried catgut sutures (Worth) ; these may be either interrupted or 
continuous, and laid in one or more tiers according to the depth of the wound. 

It is always well, whenever it is possible, to avoid bringing together three 
planes or three corners of tissue. Perfect union is rarely secured on the surface 
under such conditions. , 

The suture materials in use are, silkworm gut, silver wire, catgut, and silk. 
The silkworm gut suture is valuable on account of its elasticity and splinting 
‘properties, which it retains indefinitely in the tissues; it forms .the best suture 
for bearing tension and for uniting together broad areas. -The silkworm gut 
and silver wire offer the advantage of possessing no meshes for the lodgment 
of germs. ‘The silver, indeed, is mildly antiseptic in the tissues, although, 
contrary to the expectations of Marion Sims, it has been largely discarded 
by surgeons. I employ a very fine wire, which can be tied like a thread in 
plastic work upon the vesico-vaginal septum, and I think that nothing quite 
equals it for this particular purpose. Silk and catgut sutures are most valuable 
for accurate approximation of the intervening tissues when the tension is 
borne by silkworm gut. In this way two kinds of sutures are often used in 
one case. ‘The silk employed should be of. the fine sort used in intestinal — 
surgery. Heavy silk forms a seton, and affords a highway for the penetration 
of germs into the tissues, besides offering a shelter for the germs once entered 
from which they can not be dislodged. I would never bury silk at any point 
within the vagina. Catgut absorbs too quickly to be of use where there is 
tension, and it is also unfit for use in the neighborhood of a rectal wound 
because it forms such a good culture medium when moistened by the tissues. 

Needles——A needle must be selected which does the least possible damage 
to the tissues; and for this reason all large, clumsy needles with broad, cutting 
surfaces must be discarded. The best kind is a well-curved narrow needle, or 
a round one. 
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Dressings after the Operation.—At the end of the operation the vagina and 
external genitals are dried by pledgets of sterilized cotton. A strip of iodoform 
gauze may then be inserted into the vagina with the three-pronged packer as 
far up as the cervix, loosely filling the upper vagina and just appearing at 
the outlet; this should be taken out in five or six days and the vagina douched 
daily afterwards. 

It is my practice at present to use no vaginal dressing at all, but simply to 
protect the vulva by a sterilized gauze pad held in place by a T-bandage. The 
pad is changed several times daily, and if there are any offensive discharges the 
vagina is douched out with a warm boric or earbolic solution once or twice a 
day. I have found a powder composed of boric acid, 3 ounces; alum, 1 ounce; 
earbolic acid, 4 ounce; and oil of peppermint, 14 drams, a dram dissolved 
in a pint of warm water, very satisfactory in relieving the odor and irritation 
which are sometimes distressing during the convalescence from a plastic opera- 
tion. 

Before removing the patient from the table, draw the urine with a glass 
catheter, loosen the leg holder, and raise the buttocks by carrying the feet of 
the patient toward her head; dry the genitals, buttocks, and back with a towel, 
and remove the drainage pad. 

The external genitals should be powdered with iodoform and boric acid 
(1—7), and then covered with a loose pad of sterilized cotton, held in place by 
a T-bandage. , 


CARE DURING CONVALESCENCE. 


A nurse or doctor should remain with every patient, controlling any 
violent movements until she has fully recovered consciousness. In rectal 
and perineal operations it is not necessary to follow the old practice of restrict- 
ing the movements of the legs with a binder after she becomes conscious. She 
may also be turned on her side if she wishes. . 

In perineal operations the bedpan must be used for two weeks and strain- 
ing avoided. After cervical operations this restriction is not necessary, and 
cervical cases are required to stay in bed. from seven to ten days only. If the 
patient can pass her urine voluntarily from the first she should be permitted 
to do so. 

The vaginal pack is removed when a discharge appears externally, and when 
the discharge continues a douche is necessary; it should be given once or 

twice daily with the greatest care, to avoid pressure of the nozzle on the wound. 
A trained nurse, or the physician himself, should attend to this duty, for it has 
not infrequently happened that an unskilled nurse or an ignorant attendant has 
thrust the point of the syringe through a recently repaired perineum. 

The nurse should be instructed how to separate the labia and expose the 
outlet with one hand by pushing downward and backward without making 
traction on any sutures. Secretions are now removed with pledgets of cotton 
held in the dressing forceps, and the blunt glass douche nozzle, gently poised 
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between the thumb and index finger, is introduced in a direction backward and 
inward. Be careful to expel the air from the douche nozzle before it is intro- 
duced into the vagina. After the douche is given the genitals are dried with 
pledgets of sterilized cotton dusted with iodoform and boric powder (1-7), 
and covered again with a sterilized cotton vulvar pad. Under no circumstances 
should the hands come in contact with the field of operation. Except in cases 
of infection, douches should not be given earlier than the seventh day. 
Catheterization.—A serious complication to be guarded against in all plastic 
operations is a cystitis caused by catheterization, and for this reason I wish to 
speak with special emphasis about catheterizing’and the care of the catheter. 
In skilled hands the glass catheter is best (see Amer. Jour. Obst., 1889, vol. 
xxii, p. 184, and Kuestner, Dewtsch. med. Wochenschr., May 16, 1883). Im- 
mediately after use it should be rinsed in warm water, boiled for five minutes 
in a soda solution, and preserved aseptically, wrapped in sterilized gauze, or 
immersed in a bottle of carbolic solution (5 per cent), or formalin (10 or 20 
per cent) ; or it may be stored in a glass ignition tube, resting on cotton and 
plugged with sterilized cotton. Metal catheters should not be used. Rubber 
catheters are safest in 
untrained hands; these 
are sterilized by keep- 
ing them in a ecarbolic 
solution (20 per cent) ; 
the catheter should be 
rinsed in boiling water 
before using. 
Catheterization must 
be performed in the 
following manner: The 
vulva is exposed under 
a good light, so as to 
bring the urethral ori- 
fice into full view upon 
separation of the labia 
with the thumb and 
forefinger of the left 
hand. Then, with the 
dressing forceps in the 
right hand, the parts ° 
immediately surround- 
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: Sere the Rs ee the catheter with fingers protected by Ing the urethra may be 
sterile rubber finger cots, while the urine escapes from the sterile end j 
into the glass tube upon removal of the rubber protecting sleeve. cleansed with pledgets 


of sterilized cotton sat- 
urated with boric acid solution; the catheter is now taken from its receptacle 
with fingers protected by sterile rubber cots, and without touching its vesical 


CARE OF THE BOWELS. : 221 


od 


end; it is gently introduced into the bladder, no attempt being made in any 
way to control its direction, since it will follow naturally the course of the 
urethra. Before the catheter is introduced, its outer end must be stopped up 
by the finger, to prevent the urine dribbling over the parts. Finally the vulva 
should be dusted with iodoform powder and the sterilized T-bandage replaced. 

Uncontaminated urine may be secured by protecting the outer end of the 
sterile catheter with a rubber sleeve, which is only removed after the urine has 
begun to flow as shown in Fig. 116. 

Care of the Bowels.—On the second evening following the operation a pill of 
aloin, strychnine, and belladonna, or two drams of compound licorice powder, 
or a half dram of cascara, is given, followed the next morning, if necessary, 
by a soap and water enema. The custom of confining the bowels for eight or 
ten days is reprehensible. There is no danger of fecal matter gaining access 
to the wound, even where sutures have been passed on the rectal surface if they 
have been properly placed and properly tied. There is likewise no danger of 
disturbing united wound surfaces by the downward displacement of the pelvic 
floor during defecation on the third or fourth day following operation, if the 
feces are soft or fluid. When the bowels are confined for a longer period, | 
there is often great difficulty in securing a movement, and the effort to pass the 
scybalous masses is now attended with real danger, because the sutures have 
become loosened and the union of parts is not sufficiently firm to withstand the 
pressure. In cases of complete tear a special diet is given and the bowels are 
locked for from seven to ten days (see Chapter XV). 

Only a trained nurse or the surgeon himself should give the enema. I have 
known an inexperienced person to push the nozzle of the syringe through the 
coats of the bowel and force the injection into the pelvic cellular tissue. In 
one case I knew a nurse to push the end of the syringe through the stitches 
of a ruptured perineum and inject into the vagina. The most convenient 
position for giving the enema is with the patient lying on the left side. If a 
scybalous mass blocks the rectum the surgeon must himself introduce his index 
finger, break it up, and hook it out, making pressure in a direction away from 
the wound. When the bowels are once thoroughly opened, they should be kept 
open by a mild laxative, or an enema given every other day. — 

Diet.—No food is given until the patient has recovered from the nausea 
following the anesthetic. After from twelve to twenty-eight hours the stomach 
is usually sufficiently settled to permit the retention of small amounts of liquid 
nutriment. It is best to commence with from 30-60 cubic em. (1—2 ounces) 
of milk every two or three hours, followed in a day or two by light broths of 
chicken, beef, or mutton. If nausea is persistent, a nutrient enema should 
be given to sustain strength, consisting of 60 cubic em. (2 ounces) of milk 
and the yolks of two eggs, with enough water to make 120 cubic em. (4 ounces). 
Tea well diluted with milk, hot beef tea with the yolk of a raw egg stirred in, 
rice soup, koumiss, are usually well borne. | 

From the third to the seventh or tenth day soft diet is best—soft boiled 
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eges, sweetbreads, oysters, white meat of chicken, milk toast, rice, bread, mush, 
baked apples, and baked potatoes. After the seventh day full diet may be 
gradually resumed. 

Care of the Wound.—Where the wound is entirely or partly on the surface, 
the chief point in its care is to keep all objects which might convey infection 
from coming in contact with it; for this reason neither the surgeon nor the 
nurse should touch the wound with the hands in the subsequent dressings. 
The removal of discharge and arrangement of the gauze or cotton dressings 
should be effected with sterilized forceps. 

If there is free discharge, it should be removed once or twice daily with 
pledgets of cotton, followed by a light dusting of the surface with the iodoform 
and boric powder mixture. 

The length of time during which the sutures should be allowed to remain 
varies both with their position and with the results aimed at. If the healing 
is uninterrupted, the skin sutures may be removed with safety on the eighth 
day. ‘Those within the vagina should not be removed before the twelfth day, 
or even later, on account of the danger of separating surfaces not yet firmly 
united. 

Cervical sutures of silkworm gut may remain in place almost indefinitely, 
and, if the operation has been one of combined cervical and perineal repair, 
their removal should never be attempted until the perineum is quite firm and 
sound again, in from four to six weeks. — 3 

In order to remove the sutures, the patient is brought across the bed, or, 
better still, placed on a table, with the buttocks toward a good light, and the 
legs flexed upon the abdomen. The dressings and any incrusted powder are 
removed by sopping the parts with a warm boric acid solution; if the field of 
operation is within the vagina it is exposed with specula or retractors. In re- 
moving cervical sutures a Sims speculum is inserted and the posterior vaginal 
wall retracted, while the anterior wall is elevated by a narrow flat retractor. 
The first suture seen is caught with forceps and pulled upon until its loop 
comes into view, which is then cut and the suture withdrawn. The remaining 
sutures are found by displacing the cervix first to one side and then to the 
other. Sutures upon the floor of the vagina can not always be readily ex- 
posed, and are often best located by touch and then grasped with forceps and 
removed. 

Stitches on the rectal side are readily removed by drawing them through 
the fenestrum of a rectal speculum which is pushed into the bowel, exposing 
the line of union, as practiced by Dr. G. M. Tuttle, of New York. Care must 
be taken in cutting the loop not to cut off both sides at once, as a loop thus 
left in the tissues will invariably cause persistent irritation and discharge, and 
must be removed sooner or later. 

Rest and Tonic Treatment.—A patient upon whom a minor plastic operation 
has been performed should remain in bed for two weeks or longer, both for the 
purpose of securing firm union of the tissues, as well as for the equally im- 
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portant purpose of building up the nervous system and recruiting the general 
health. Advantage should be taken of the opportunity to keep neurasthenic 
patients in bed eight weeks or longer, giving them at the same time the benefit 
of a rest cure. From the fourteenth to the eighteenth day, depending upon the 
general improvement in symptoms, the patient may be permitted to put on a 
light wrapper and sit in a reclining chair or lie on a couch in sunny parts of 
the room. By the twentieth day she may resume her lighter duties, gradually 
increasing them during the succeeding days, until she has returned to her cus- 
tomary routine of work. The tendency of our hospitals is to make the stay of 
poor patients too short and to hurry them home. | 

It is a serious error to consider the function of the surgeon at an end when 
the wound is well healed and the operation in a technical sense successful. 
Patients who have long been in bad health before operation should be kept 
under observation for months afterwards, for the purpose of directing exercise, 
diet, and tonic treatment. Suitable exercise should be regularly and persistently 
taken, short daily walks in the open air, and rubbing down with alcohol or 
eacao butter on going to bed. Morning and afternoon the patient should rest 
for an hour on the back. Gymnastic exercises are not necessary, and exhaust- 
ing exertion, such as shopping and dress fitting, must be avoided. Such tonics 
as tincture of nux vomica and the preparations of hypophosphites combined 
with cinchona often encourage a poor appetite. Koumiss, malt extract, or 
malt and milk, are valuable aids to the ordinary diet. One of the best thera- 
peutic agents is a complete change of air for two or three months—in winter 
to a warmer climate, in early spring to the seashore, or in summer to the 
mountains. 

In all of these cases it is absolutely essential to a perfect recovery to relieve 
the patient’s mind of anxiety ; for this reason the burdens of her regular duties, 
whether social or domestic, must be cast off or lightened as much as possible. 
As a general rule, the sexual relation should be prohibited for three months 
after plastic operations involving the vagina, and should then not be permitted 
oftener than once a week. 

Hemorrhage following Operation.—An active hemorrhage is occasionally seen 
after a vaginal operation; it usually arises within the first week and persists for 
twelve, twenty-four, or forty-eight hours, or even longer, if unchecked. Such 
bleeding, while rarely threatening life, is always an annoying complication on 
account of the difficulty of access to the bleeding point; it also renders the 
patient profoundly weak and anemic, and prolongs convalescence. To control 
the hemorrhage, bring the patient across the bed or on a table in the lithotomy 
position, with a good light on the parts. Withdraw the vaginal pack if there is 
one, and wash the vagina free of all clots ; after the douche, elevate the anterior 
vaginal wall with a small speculum and expose the whole wound area, cleansing 
it with small pledgets of cotton until the bleeding point is found. A curved 
needle carrying a small silk suture is then passed deeply beneath the point and 
the suture tied, controlling the flow. When the circumstances are not favor- 
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able for such a prompt and direct treatment, a tampon of sterilized non-absorb- 
ent cotton must be applied in such a manner as to make pressure upon the 
whole wound area. After twenty-four or thirty-six hours the pack is removed, 
but if the oozing persists it must be again applied. <A tight pack skillfully 
applied does not often interfere with the union of the parts. 

Infection—The symptoms of infection following plastic operations are 
similar to those which may arise from an infected wound anywhere in the body. 
Ordinarily they do not show themselves before the third day, and it may be 
even longer than that before the surgeon is able to differentiate clearly between 
the usual sequele of operation and an infected process. Fever is usually pres- 
ent, and the pain of beginning sepsis is lancinating in character, and extends 
from the labia down the inner thigh. When the patient locates pain in this 
region no time should be lost in discovering the seat of infection. If it is about 
one of the sutures, as is most likely to be the case, the suture should be removed 
at once, and if a pus cavity of considerable size is found, it must be freely 
drained. In the early stages, where the symptoms are suspicious but the seat 
of infection can not be accurately determined, the application of hot poultices 
will not only relieve the pain, but so hasten the inflammatory process that a 
definite diagnosis can be made. 

Hot injections of a solution of bichloride of mercury (1—-5,000) every four 
or five hours also gives relief. But this treatment should not be continued 
longer than forty-eight hours, on account of the danger of mercurial poisoning. 
If the whole wound looks red and angry, all the sutures must be taken out and 
the wound allowed to heal by granulation. Sometimes an abscess of consider- 
able size forms laterally, near one or the other of Bartholin’s glands; in this 
case an incision should be made directly into the cavity, as far as possible away 
from the seat of operation, so that the ultimate results of the operation may 
not suffer from the infection. 

Very often, by taking out a single stitch, a small stitch-hole abscess will dis- 
charge and the trouble be over. The outcome of a bad infection, extensive in 
area, may sometimes be surprisingly good; I have seen a complete rupture of 
_the perineum close by granulation with perfect control over the sphincter ani. 


CHAPTER (XI1LE 


DISEASES OF THE EXTERNAL GENITALS. 


1. Advantages of superficial position for operation (p. 225): a. Hemorrhage easily controlled. 
b. Defects easily covered. c. Asepsis. d. Sutures. 
2. Diseases of labia majora (p. 226): a. Lipoma. 6. Hydrocele. c. Inguino-labial abscess. 
d. Pseudo-myxoma of the canal of Nuck. e. Hernia. 7. Fibroma and myoma of round 
_ ligament. g. Condyloma. h. Carcinoma. : 
. Diseases of labia minora (p. 235): Cysts. 
Diseases of clitoris (p. 237):. a. Adhesions and concretions. 6. Elephantiasis. c¢. Sarcoma. 
d. Carcinoma. e. Cysts. 
_ Diseases of Bartholin’s glands (p. 246): a. Cyst. 6. Adeno-carcinoma. c. Myxo-fibro-sar- 


coma. 
_ Affections of the vulvar mucosa (p. 260): a. Cohesion. 6. Pruritus. c. Tuberculosis of the 
vestibule. 


ADVANTAGES OF SUPERFICIAL POSITION FOR OPERATIONS. 


In considering the surgical diseases of the external genitals, we take up the 
affections of some five different structures—namely, the labia majora, the labia 
minora, the clitoris, the mucous membrane about the vaginal outlet, and the 
vulvo-vaginal glands. | 

There is no common principle other than contiguity uniting these diverse 
organs in their pathological affections, the list of which is but short, including 
neoplasms, elephantiasis, cysts, abscesses, and pruritus. 

| In spite of. the situation of these organs upon the exterior of the body, they 
are so well protected by the thighs that they are but rarely subjected to vio- 
lence. I have seen a case in which a hematoma was produced by the kick of 
a brutal husband; a girl of twelve was brought into the ward of the J ohns 
Hopkins Hospital suffering from a severe hemorrhage, with a large hematoma 
of the perineum and left labium, the result of a fall astride a fence rail on 
which she had been standing. I know of instances in which the external geni- 
tals have been injured in young girls by sliding down balusters and striking a 
low newel post. In one ease, in the care of Dr. J acob Price, of West Chester, 
Pa., a vulvar laceration was produced by the horn thrust of an angry cow. 

Operations upon the external genitals are among the simplest and least 
dangerous gynecological procedures, on account of the superficial, accessible 
position of the organs. . 

Hemorrhage, although often free, particularly in operations involving the - 
clitoris, is always readily controlled. Deep sutures uniting the edges of the 
wound are usually sufficient to control the bleeding without the aid of buried 
ligatures. The free anastomosis of numerous smaller vessels is the means of 


effecting a rapid union of wound surfaces. It is also easy to cover up large 
225 
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defects created by the extirpation of tumors and neoplasms with the lax mov- 


able adjacent skin. Situated on the surface of the body, the wound is readily 
protected, and its aseptic condition easily preserved after operation; for this 
reason suppuration does not often occur. 

For suture material I prefer silkworm gut as a tension suture, and fine silk 
or catgut for accurate approximation. The need for an absorbable material is 
not so great where the sutures can be so readily removed, but for greater con- 
venience the subcuticular catgut suture is perhaps the best. 


LABIA MAJORA. 


Lipoma.—Lipoma, or fatty tumor, is one of the rarest gynecological affec- 
tions ; no writer has as yet recorded more than a single instance in his own prac- 
a ee aE ms Baer tice. In the Johns Hopkins 


Hospital Reports, vol. iii, 
page 321, I collected all the 
eases I could find in the 
scattered literature, number- 
ing only twenty. 
Lipomatous tumors of 
the labia majora are usu- 
ally easily recognizable, as 
they possess the same char- 
acteristics as lipomata else- 
where. The labium itself 
is enlarged when the tumor 
is attached to it by a broad 
base, or the tumor may hang 
by a pedicle more or less 
attenuated. In a case which 
I saw in the Episcopal Hos- 
pital, Philadelphia, an ovoid 
tumor, 8 em. (3 inches) 
long, hung from the middle 
of the right labium majus 
by a slender pedicle 5 cm. 
(2 inches) in length and not 
more than 8 mm. in thick- 
ness. The pedicle of a large 


| 


hee . oe PGE: ae 5 
ee ee OF THE VULVA OCCUPYING THE LEFT lipoma, on the other hand, 
ABIUM MAJUS AND E 1 
Posie XTENDING DOWNWARD ON TO THE may extend up into the 


The vaginal outlet is discolored and all of the surrounding inguinal canal, in which 


parts distorted and infiltrated with blood. Below i bra- 
sion of the skin, The patient fell astraddle a chair pup) as ease the tumor simulates a 
| hernia. The base of the 


growth has also been found extending back on to the perineum, or even up 


. 
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into the vagina. The length of the pendulous growth in one case was 55 em. 
(22 inches). 

Dr. William Goodell, of Philadelphia, observed a case attached by a broad 
pedicle hanging down to the knees. Balls-Headley, of Melbourne, removed a 
tumor which weighed 24 pounds. 

The lipoma feels hard or soft, according as the fibrous septa or the fat 
- predominates. When there is an excess of fat, the sense of fluctuation is so 
distinct that the inference that the tumor is cystic is almost irresistible. Under 
this impression Goodell inserted an exploring needle into his case. 

It is easy to mistake such a mass for a hernia, where the pedicle is broad 
and extends up into the inguinal canal, and where there is impulse on coughing, 
together with some apparent reduction on manipulation and upon lying down, 
as has been recorded. 

Age is not an important factor; the youngest patient I have found noted 
was eighteen, and the oldest, operated upon by Dr. A. H. Deekens, in Phila- 
delphia, sixty-one. 

The larger growths take years to develop. One woman carried her burden 
seventeen years. 

A large tumor hanging between the thighs is apt to become ulcerated from 
attrition, and an extensive hemorrhage may arise from such an area. 

The chief distress comes from interference with walking or with the sexual 
function, and in one case, from obstruction of the vaginal outlet during labor. 
Both of these difficulties existed in one of my own cases, in which a large 
globular fatty tumor hung from the left groin close to the labium majus; 
nevertheless, the patient carried the growth thirteen years, until it alarmed her 
by becoming ulcerated. 

The diagnosis rests upon the following factors: The tumor is well defined, 
ovoid or round, softish, fluctuating or hard, generally pedunculate, often cov- 
ered with wrinkled or lobulated skin; it is not reducible, is slightly hardened 
by the application of cold, and the septa may be faintly outlined on the sur- 
face; it is painless, unless ulcerated. 

The treatment is extirpation; if the pedicle is long and thin, it may be 
simply constricted firmly, or slightly abraded and surrounded for ten minutes 
by a pledget of cotton wet with a saturated solution of cocain, and then cut 
off at a distance of 1 or 2 em. (2 to # inch) from its attachment. The growth 1s 
often supplied by a single artery in the center, which should be tied with catgut. 
The wound is closed by catgut sutures, and the dressing applied. Where there 
is not a well-defined pedicle, one may often be formed by grasping the tumor 
and drawing it out from the body.. The incision must here be made well out 
from the body on the under side of the tumor, otherwise there will be a large 
defect in the skin when the tumor is taken away. There is no objection to 
utilizing a part of the skin covering of the growth in this way, as it is in all 
respects normal, and there is no danger of the tumor recurring. 

Large sessile growths extending up into the inguinal canal, or into the 
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vagina, or out on to the perineum, must be removed by making an oval incision 
through the skin over the growth, and shelling out the fatty mass, ligating 
bleeding vessels, and then approximating the skin with sutures. Injections 
with alcohol, removal by burning through the pedicle with the cautery, or 
ligation of the pedicle, leaving it to slough off, as Be es in the past, ought 
to be abandoned. 

Hydrocele is an affection of the persistent canal of Nuck, characterized by 
an accumulation of fluid within it; it is exceedingly rare, owing to the fact 
that the canal is normally completely obliterated in the adit 

The hydrocele presents the appearance of a rounded elongate or moniliform 
cord extending like a string of beans from the region of the external inguinal 
ring down into the labium majus. 

When the distended sac shows the constrictions, they appear in a succession 
of little swellings; at other times there is only a single elastic enlargement at 
the upper and outer angle of the vulva. 

The diagnosis is established by noting the location of the affection, its direc- 
tion upward toward the inguinal canal, and the fact that it does not give rise to 
any characteristic symptoms. 

If the canal is patulous above, the fluid may be forced back into the 
abdomen. 

The absence of any intestine from the canal may be ascertained both by per- 
cussion and by placing a finger over the ring and partially closing it, while the 
fluid is forced back into the abdomen by pressure made upon the tumor with 
the other hand; the sensation communicated is that peculiar to fluids alone. 

When a hydrocele can not be differentiated from a small solid tumor in the 

canal, the use of the aspirator will determine the diagnosis in a simple and 
safe way. 

Encysted hydrocele should first be treated by aspiration, after cleansing and 
shaving the part immediately over the swelling; if the tumor returns, the sac 
should be exposed and dissected out of the labium, all hemorrhage stopped, and 
the wound closed with catgut. 

A sort of false hydrocele of the upper part of the canal is often associated 
with the presence of a large amount of ascitic fluid in the abdomen, and de- 
pends upon the increased intra-abdominal pressure as its cause. The treatment 
then is that of the intra-abdominal condition producing the ascites, after which 
an operation may be called for to close the neck of the sac at the inguinal ring 
to: prevent the occurrence of an inguino-labial hernia. 

Inguino-labial Abscess—I have found this condition in the left inguinal 
canal of a mulatto; it occupied the upper outer part of the labium, and was 
about 3 cm. in length by 2.5 em. in width. The abscess was hard but slightly 
irregular, movable, very painful on pressure, and associated with a rise of 
temperature. 

After due preparation an nea incision was made over the enlargement and 
the entire honeycombed abscess was enucleated from the inguinal canal down to 
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the pubic ramus, which was laid bare. The chief difficulty in the extirpation 
arose from the extreme vascularity of all the surrounding adherent tissues. 
Hemorrhage was controlled by numerous ligatures passed deeply under the 
tissues and tied tight. <A thin strip of iodoform gauze made an efficient drain 
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Fig. 118.—Myoma oF THE RouND LIGAMENT WITHIN THE INGUINAL CANAL. 


The tumor consists of two masses, of which the upper has pushed its way down into the pelvis behind 
the peritoneum, while the large mass filled the canal. The diagram shows its relations to the left round 
ligament; the little lobulated masses at each end are fat. Ocr. 12, 1893. Natural size. 


for such oozing as could not be checked immediately. This was removed in 
two days, and the wound healed throughout; the skin sutures were removed 
in a week. : 

Pseudo-myxoma of the Canal of Nuck—I have observed this condition in a 
ease of pseudo-myxoma of the peritoneum due to a ruptured ovarian cyst, in 
which the encysted mass below the inguinal canal was about 8 by 2 cm., and 


shut off from the peritoneal cavity. The vermiform appendix was glassy in 
16 
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appearance and distended with the myxomatous material to three or four times 
its normal diameter. | 

Hernia appears in the form of hernia inguino-labialis. The hernial 
sac forms a pouchlike prolongation of the abdominal parietal peritoneum, and 
extends down into the labium majus, which may be greatly enlarged, displacing 
the vulvar orifice to the opposite side. 

The sae presents a distinct swelling from its exit at the inguinal ring above 
down to its lower margin beside the vaginal outlet, and contains omentum, or 
omentum and serum, or omentum and: intestines. 

The diagnosis is readily made upon observing that the tumor extends up into 
the abdomen, and that it is tympanitic, gurgles on pressure, and can be replaced 
by putting the patient on her back with elevated chest and flexed thighs in a 
position of relaxation; on standing and straining it descends again into the 
labium. 

Tumors dull on percussion and irreplaceable are formed by a part of the 
omentum adhering to the neck of the sac, together with serous fluid transuded 
and incarcerated in the sac. The use of the fine needle of the aspirator will here 
settle the doubt. For description of the operation, see Chapter XLI, Vol. II. 

Fibroma and Myoma of the Round Ligament.—The most common new growths 
of the round ligament are fibroma and myoma. Both of these tumors appear 
as small unilateral growths which 
gradually enlarge, giving, however, 
little or no pain. 

The differential diagnosis  be- 
tween fibrous tumors of the round 
ligament and other affections of the 
inguinal canal is not difficult, de- 
pending upon the location, fixation, 
hardness, and painless character of 
the growth. 

Fic. 119.—ApENo-Myoma oF THE Rounp LIGAMENT. The following case of fibroma 


Natural size in longitudinal section. The skin is of the round hgament presented a 
nove; beneath the ain.ia 8 soatily-seunalaied (51 Geeminl tistory, (C0) Hy Octane 
ome haf Hho aperimen, ond suroudingst ere! 1803, Path. No, 65). ‘The patient 

. first noticed a small mass the size 
of a pea in the inguinal canal above the spine of the pubes, which grew gradu- 
ally and never gave rise to any pain. On entering the hospital the tumor was 
about the size of an egg, slightly movable, painless on pressure, and irreducible. 

The operation consisted in an incision along the course of the canal, expos- 
ure and ligation of the round ligament at the points of entrance and exit from 
the tumor, removal of the tumor, and closure of the canal. 

Pathological Report.—Tumor, 8 by 6 by 5 em., ovoid in shape, with 
a smaller mass springing from one side. The surface of the tumor is shaggy 
and in places masses of adipose tissue are seen. At the junction of the larger 
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and the smaller mass is a cord, 5 mm. in diameter, which runs directly into 
the mass. On section its fibers merge into those of the tumor. The tumor is 
dense, elastic on section, and of a uniform grayish color. 

Microscopical examination: Tumor consists of fibrous tissues rich in nuclei ; 
the fibers are more or less concentrically arranged around a central portion, 
which consists of non-striated mus- | 
ele fibers with bands of fibrous 
tissue running between the strie. 
This center is definitely outlined 
from the surrounding fibrous tissues 
and is evidently the round liga- 
ment. The specimen shows every- 
where groups of small canals lined 
by one layer of cells; these are 
probably lymph spaces. The speci- 
men is poor in blood vessels. 

Diagnosis: Fibroma of round a j 

. Fira. 120,—A Portion oF THE ADENO-MYOMA, 12 TIMES 
hgament. ; MAGNIFIED. } 

I have operated upon one case The specimen consists chiefly of non-striped muscle 

fibers. Inthe right lower corner are masses of fat cells. 


of adeno-myoma of the round hga- In the vicinity of the left upper corner is a pseudo-glo- 


merulus, composed of stroma, scattered throughout 
ment, one of the rarest of the tu- which are cross sections of several glands. The surface 


ss : : of the glomerulus is covered by one layer of cylindrical 
mors of this Teen: The growth epithelium, and its capsule is composed of one layer of 


is benign, and its clinieal features cells which in places are cuboidal or almost flat. The 
cells of the capsule have practically no underlying 


in no way differ from fibroma. The © stroma, but lie directly on the muscle fibers. The space 
between the pseudo-glomerulus and the capsule, on 


tumor possesses considerable patho- tracing it to the right, is seen to be continuous with a 


deel iit t f ° l gland cavity, and is nothing more than a dilated portion 
ogical interest contorming to the of the gland. Above and to the right of the pseudo- 


= : ; glomerulus are cross sections of two glands; below it 
type described in Chapter XXXVI, are several longitudinal sections, one showing dicho- 


Vol. Il. under: the title of adeno- tomous branching. All of the glands are surrounded 
y by stroma, which separates them from the muscle. 

myoma of the uterus. 

Condyloma.—Small condylomata are common in connection with gonorrhea. 
I have seen but one case of extensive condylomata, which occurred in the prac- 
tice of Dr. B. F. Baer, of Philadelphia. These were as large as a man’s fist 
and situated upon the lower left labium majus. The patient was pregnant at 
the time, and the tumor hung from the vulva attached by a broad base to the 
sound skin, presenting a typical. vegetating warty appearance, and continually 
moistened with secretions. | , 

The operation was by excision with the cautery knife. The better plan, 
according to present methods, is by excision with the scalpel and suture. 

Carcinoma.—Carcinoma of the external genitals is commonest between the 
ages of forty-five and sixty. The disease is recognized in its earlier stages as a 
well-defined, hard, nodular mass, with everted margins, infiltrating the skin, 
and broken down and ulcerating in the flattened central portion. In the more 
advanced stages the numerous secondary nodules with the brawny skin and 
enlarged inguinal lymphatics can not be mistaken. , 
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The tendency of the disease is to extend continuously up to the vaginal out- 
let but not beyond it, and then across to the opposite side, or down over the 


Fic. 121.—Earuy EpirnEenioma oF THE Lerr LaBium Masus, FORMING A Harp PRroJEcTING NODULE, 
Fiat on Top, COVERED WITH A THIN EPITHELIUM AND ERODED IN Spots. 


No return two years after removal. The vaginal outlet is relaxed, there is a fibroma on the right side 
at the lower angle of the labium, and there are extensive external hemorrhoids. Path. No. 442. 


perineum ; if not checked, the growth always extends up into the groin. When 
the inguinal glands are infected, the labium also presents a choked, irregular, 
knotted appearance, with ulceration in the older portions of the disease. There 
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is always, in spite of these changes, a marked tendency to preserve the general 
contour of the labium, giving the cancerous mass a pyramidal form, with its 
base above. Its wet fissured surface secretes a fetid, watery fluid, and foci of 
suppuration are not uncommon. 

In one case, in which the disease lay partly on the mucous surface, the cor- 
responding surface on the opposite side had a thick, white, macerated appear- 
ance, but did not appear to be affected with the disease. After a thorough 
extirpation of the right labium, the woman returned fifteen months later for 
operation upon an extensive involvement of the left labium. There was a 
brawny induration of the labium above the disease with deep pigmentation of 
the surrounding skin; the infiltrated skin bordering cn the tumor was of a 
dark-violet color, separated from the more prominent ulcerating mass by a 
sulcus. | 

The earliest case I have seen (Mrs. J. B. R., No. 3018, September 8, 1894), 
if I except the contact inoculation above mentioned, was a diseased area 2.5 
em. (1 inch) in diameter, smooth, hard, white and bright red in places, cir- 
cular, slightly elevated, painless, and situated on the lower part of the left 
labium (see Fig. 121). This was removed by a wide, deep excision, and in 
three years there had been no evidence of a recurrence. The microscopic 
examination showed that it was an epithelioma. 

The patient with carcinoma complains of itching and burning, with shoot- 
ing and stabbing pains. Bleeding is not a prominent symptom. 

Excision is the proper treatment. The use of the cautery or destruction 
with caustic is no longer admissible. The operation should be performed under 
continuous irrigation. It is important to give the disease a wide berth by mak- 
ing the incision around it at least 2 cm. (1 inch) distant on all sides, except 
the vaginal. It is not necessary to carry the incision inside the vagina, unless » 
the disease extends up to the hymen. The whole labium is usually excised 
with as much of the surrounding skin as is necessary. In all cases the inguinal 
glands of the side on which the disease occurs must also be dissected out 
unless there is an extensive infiltration of these glands, which forms a contra- 
indication to any operative interference. 

To remove the cancerous growth the oval incision around it is carried 

through the skin, after which the mass is covered with iodoform gauze, grasped, 
and drawn out from the body, while the scalpel cuts beneath it and rapidly | 
dissects off the entire labium with its underlying fat down to the deep fascia. 
Two or three arteries, large enough to be troublesome, may need clamping, and 
afterwards a fine ligature. It is best to free the inner side first by dissecting 
from within outward, to avoid buttonholing the mucous surface, which one is 
liable to do in dissecting in the opposite direction. 
The large defect left by the removal is covered by drawing the outer margin 
to the inner with deep interrupted catgut sutures, making the line of union in 
the long axis of the labium removed; the skin is united with subcuticular catgut 
sutures, or interrupted silkworm gut with catgut between. 
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Where much tissue has been removed, the tension of bringing the edges of 
the wound together will distort the neighboring soft parts and drag the urethra 
toward the affected side. This distortion will necessitate careful attention in 
keeping the parts clean and dry during the convalescence, because the patient 
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will not be able to urinate without wetting the wound. In such a case I leave 
a soft catheter in the bladder for the first forty-eight hours, and after that 
require the patient to be catheterized three times a day by a careful nurse, who 
has had pointed out to her the new position of the orifice and the altered 
direction of the urethral canal. 
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LABIA MINORA. 


Diseases affecting the labia minora alone are rare. These structures are 
more liable to be involved in processes starting in and implicating the neighbor- 
ing organs at the same time; thus they are affected in carcinoma of the external 
genitals, in elephantiasis, and in pruritus. In these conditions, and in inflam- 


Fig. 123.—Cysts or Lerr Lanium Minus. Oct. 17, 1893. 


mation, the labia do not appear as distinct organs, but merely as coarse redupli- 
cations on the mucous surfaces of the labia majora. 

In my private practice I have had one case of multiple cysts of the labia 
minora from $ to 2 em. in diameter (Fig. 123). 

Small sebaceous cysts are sometimes met with, occasioning a slight irritation 
and necessitating an incision to evacuate the contents. 

_ IT have had occasion once to remove a small lenticular inflammatory mass 
from the upper part of the right nympha, brought about by the contusion of a 
bicycle seat (see Fig. 124). The little flat nodule, which occasioned the patient 
much discomfort, was excised under cocaine. The microscopic examination 
showed (Path. No. 1776) that it was small and firm, 1.6 by 0.8 cm. in size, 
and covered on its free surface by smooth skin. The center of the nodule was 


oceupied by an inflammatory focus consisting of a dense mass of polymorpho- 
16* 
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nuclear leucocytes, giving place toward the periphery to strands of swollen con- 
nective-tissue cells and young blood vessels. The skin covering was unaltered 
beyond a moderate leucocytic invasion. i 

I also removed on one occasion a small fibroma of the labium minus (Path. 
No. 1470) which occasioned no symptoms at all. The tumor, a round hard 
nodule, 8 mm. in diameter, was excised from the right labium minus, nearly 
in the median line, where it joins its fellow. — 

Histologically the surface was found to consist of several layers of stratified 
epithelium; the stroma was made up of a loose fibrillated tissue, consisting of 
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Fig. 124.—SEcTION THROUGH SMALL ABSCESS OF THE LABIUM MINUS FOLLOWING A 
Bicycle TRAUMA. 


spindle cells with spindle-shaped and oval nuclei. The protoplasm took but a 
faint nuclear stain. The superficial portion of the nodule was infiltrated with 
small round cells and a few polymorpho-nuclear leucocytes. | ; 

The treatment of growths of the labia minora is simple, consisting in the 
excision of the affected labium or such portion of it as is involved in the disease, 
followed by interrupted or continuous subcutaneous catgut sutures. 
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CLITORIS. 


With a single exception, diseases affecting the clitoris alone are exceedingly 
rare. In elephantiasis of the external genitals the clitoris is prone to be 
the organ most extensively involved. 

Adhesions and Concretions.—The commonest affection of the clitoris is adhe- 
sions between the glans and the hood covering it. These adhesions are almost 
universally found, and never give rise to trouble unless an accumulation of 
retained smegma causes increased vascularity and irritation. In children these 
changes are apt to be followed by constant handling and friction. 

In any irritation or ill-defined discomfort, manifested by a tendency to 
handle or rub the genitals, the clitoris should always be carefully inspected. 


Fig. 125.—PrEPuTIAL ADHESIONS IN A CHILD ONE YEAR OLD. 


In the first picture the glans is completely covered in by the adherent prepuce and the diminutive 
labia minora. In the second picture the adhesions have been severed and the glans is exposed, encircled 
by little accumulations of smegma. 


This rule is the more stringent in the case of little girls, who can not locate 
the source of the discomfort (see Fig, 125). 

An inspection of the glans of the clitoris should form a part of every gyne- 
cological examination which proceeds in a routine manner to investigate the 
condition of the sexual organs. | 

The glans is exposed by grasping the fold of mucous membrane covering it 
between the thumb and forefinger and drawing it upward, at the same time 
pushing in toward the symphysis and causing the glans to become extruded. 
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The adhesions will usually at once be seen in semicircular form on the 
convex surface of the glans back in advance of the corona. 

The largest concretion I have seen, I removed from the dorsal surface of the 
clitoris of an unmarried woman of twenty-five, who was hysterical and showed 
signs of mental aberration (see Fig. 126). The mass was 
1 by 1.2 em., and beveled off at its discolored anterior ex- 
tremity, which could be seen projecting from under the 
prepuce over the glans. The concealed portion was _ per- 
Tic.126.—Concretion tectly white. After releasing a few adhesions at the sides 

REMOVED som BE’ below it was easily lifted out of its bed. 

OF THE CLITORIS. The adhesions exposed by drawing back the prepuce 
eee part was should be freed with a small, blunt probe. If the patient 
dare. Natural size. is not too nervous the anesthetic action of a strong solution . 

of cocain (20 per cent) applied for ten minutes will be 
sufficient to benumb the sensibility. The exposed adherent surface, although 
denuded of its epithelium, ‘bleeds but slightly. Here and there little white 
concretions of smegma, varying in size from a mere point to a mass a centi- 
meter in diameter, come into view, as the adhesions yield to the strokes of 
the probe point. 

The corona as well as the whole convex surface must be freed. The separa- 
- tion is completed when the suleus back of the corona is exposed. The raw sur- 
faces are now covered with vaseline. The patient should le abed as long as 
walking produces discomfort. 

The prepuce should be fully drawn back every day for two weeks and 
vaseline applied to prevent the adhesions from forming again. 

This is best done with a little narrow spoon which I have devised for this 
purpose. The bowl of the spoon is filled with vaseline, and then placed under 
the prepuce, pushed gently up and turned from side to side, keeping the con- 
cavity over the glans which fits in it. 

Elephantiasis— Elephantiasis is a name given to an affection which must not 
be confounded with the elephantiasis of tropical countries, a parasitic disease 
affecting principally the lower extremities; this affection is rarely seen in this 
latitude, while elephantiasis of the genitals is by no means rare. 

The resemblance between the two diseases is superficial only; in both, the 
organs affected exhibit a coarse hypertrophy with brawny induration. 

The negro race seems to be peculiarly susceptible to this affection; all but 
one of the cases I have seen have been negresses. 

The organs affected, in order of susceptibility are, the clitoris, the labia 
minora, and then the labia majora. The perineum may be involved, but beyond 
this the disease does not invade surrounding tissues. 

My own observations lead me to conclude that the affection owes its origin 
to a chronic inflammation, associated with an obstruction of the lymph chan- 
nels draining the external genitals. Syphilis is one of the commonest exciting 
causes, 
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I have seen eight well-defined cases, and in most of them areas of ulceration 
were to be found about the vulva with cicatrices in the inguinal region. 

The enlargement may be more or less symmetrical when the clitoris 1s the 
chief organ involved, but when a labium majus is greatly enlarged, its fellow is 
usually but slightly, or not at all affected. One or both labia minora may be 
affected. 

The disease is of rapid growth, enlarging to a mass the size of the fist in 
the course of one or two years. It is usually attended with severe pain in 
the genitals, often worse at night. Cramps are also felt in the legs. One 
patient was bedridden on account of her sufferings. Another who was under 
observation, desired the removal of hypertrophied right nympha on account of 
the pain. Syphilis as a rule will account for cases associated with headache 
and nocturnal pain. 

Painful micturition and even incontinence are common symptoms, due to 
- areas of ulceration and the involvement of the urethra. Leucorrhea almost 
always exists, and is often profuse. 

The diagnosis is not difficult. Elephantiasis 1s distinguished from the other 
tumors by not possessing such sharply defined limits of growth. Close inves- 
tigation always shows it to be a more or less grotesque hypertrophy of normal 
structures. The brawny feeling and the lobulated fissured surfaces are also 
important clinical characteristics. 

Elephantiasis of the Clitoris.—A good illustration of the disease 
was afforded by the following case: The patient was a poorly nourished negress, 
thirty-one years old. Her menstruation, at first regular and moderate, had 
become irregular and profuse, and she had a constant, free, leucorrheal dis- 
charge. She complained of pains in the small of the back and in the abdomen, 
as well as of cramps in the legs, together with frequent painful urination, 
worse at night. | 

Upon examining her I found the vulvar cleft occupied by a large, pendu- 
lous, irregular tumor mass, attached at the anterior commissure and hanging 
down over the vaginal outlet. The vaginal outlet beneath this was found re- 
laxed, the cervix stellately torn, and the uterus reclining in the sacral hollow. 
The tumor was shown by its relations to be an enormous clitoris, 10 cm. long, 
5 em. broad, and 4.5 cm. (4 by 2 by 1} inches) in antero-posterior thickness. 
lis lower rounded end was free and slightly notched beneath, having exactly 
the form of a large penis with a retracted prepuce. Back of the corona was a 
well-defined suleus. ' Thickened preputial folds encircled the glans. At the 
sides lay the enlarged nymphx. The growth had a broad base of attachment at 
the symphysis. The urethra lay intact beneath the clitoris, but the vaginal out- 
let was thickened and corrugated, and showed several superficial areas of ulcera- 
tion from 4+ to 1 cm. in breadth. A fetid leucorrheal discharge issued from 
the vagina. On the dorsal surface of the tumor was an irregular white patch 
2 by 1 cm. (4 by 2 inch), probably representing an old area of ulceration in 
marked contrast to the surrounding deeply pigmented structures. Two little 
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pedunculate tumors, the size of a pea and a hazelnut respectively, hung from 
the junction of the right nympha with the clitoris. Scars in the left groin and 
in the supraclavicular region were evidences of old syphilitic disease. 

The following case presents a picture of the disease when limited to the labia 
minora: The patient was twenty-eight years old, and had passed through three 


Fig. 127.—E.LEepHANTIASIS OF LABIA MinorA; GREAT HyPERTROPHY OF THE LEFT SIDE. 


childbirths, all instrumental, the last premature at six and a half months, four 
years before. She had lived a loose life, separated from her husband, and had 
contracted an ulcer upon the external genitals two years before; upon exami- 
nation I found a cicatrix 1 by 1 cm., just within the posterior commissure. 
The urethral orifice was ulcerated and an ulcer lay on the anterior vaginal wall. 


The labia minora appeared as a lobulated tumor 9 em. long by 3 em. broad (33 


ee 
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by 14 inches), projecting 4 cm. (13 inches) beyond the normal labia majora, 
and below the clitoris. There was a deep sulcus between each labium and the 
frenulum of the clitoris. The outer surfaces of the labia were divided by shal- 
low sulci, the inner surface being smooth and glistening (see Fig. 127). 

The treatment of elephantiasis is by excision. Where syphilis 
is evident and still active, antisyphilitic treatment should be started at once, 
and by frequent bathing and enveloping the parts in boric acid solution, 
vaginal douches, and touching ulcerated patches with a five per cent ni- 
trate of silver solution, the parts are brought into a suitable condition for 
operation. 

After placing the patient under anesthesia and suitably exposing the geni- 
tals, the hypertrophied mass is enveloped in iodoform gauze, or gauze saturated 
with a bichloride solution, grasped with the left hand and drawn out from the 

body, in order to form a distinct pedicle where none exists naturally. 
; An incision is now made into the pedicle just above its base, enough tissue 
being left to make flaps which can be easily brought together to cover the wound 
area. There is no danger of a recurrence of the disease from leaving a portion 
of the pedicle behind in this way. 

A better plan, however, is to amputate from above downward. If the bleed- 
ing is excessive, vessels may be clamped, or, better still, the wound surfaces 
may be immediately drawn together by deep silkworm gut sutures, closing the 
upper portion of the wound and stopping the flow. The amputation is then 
continued on down, more sutures are applied, and so on until the whole mass 
is removed, and the wound completely closed. 

Where the clitoris is removed, it will usually be necessary to ligate a few 
large blood. vessels, particularly those on the dorsum, with fine catgut. When 
clitoris and labia minora are removed together, the wound presents the appear- 
ance of an inverted Y (A); an inverted V-shaped wound (A) is left after 
removing both labia minora. 

In the case shown in Fig. 127 I adopted a slightly different procedure by 
pulling out the mass to form a pedicle, the upper part of which was transfixed 
by three stout silk sutures, one below the other, and the corresponding part of 
the tumor severed from above downward, leaving a slightly cupped, raw surface. 
The three sutures were then tied, firmly enough to serve the double purpose of 
approximating the opposite edges of the incision, and controlling the hemor- 
rhage. By a succession of similar steps, first introducing the sutures, then 
severing that part of the pedicle overlying them and then tying the sutures at 
once, the large tumor was quickly removed with trifling hemorrhage. 

Sarcoma.—One instance of this rare disease has come under my notice. The 
patient, a Pole, twenty-six years old, came to my service in the dispensary of 
the Johns Hopkins Hospital, ppatlainiak of constant pain in the genitals, in- 
creased by coitus. 

A tumor, 43 by 24 em. (1 by 2 inches) in size, was found overlying the 
descending pubic ramus in the position of the left erus of the clitoris. It was 


242 DISEASES OF THE EXTERNAL GENITALS. 


pointed at both ends, above and below, hard, movable on its base, and slightly 
lobulated. 

A wide incision should always be made; in this case the mass was removed 
by Dr. H. Robb, under cocain anesthesia, by an incision in its long axis, split- 
ting a fibrous capsule in which it lay. Excessive venous oozing followed the 
enucleation, and was controlled with difficulty by pressure and the application 
of tannin. 

She was discharged from the hospital in a week with a small linear, non- 
suppurating wound, and has not been heard of since. 

After hardening the specimen in Miiller’s fluid, sections were made showing 
two kinds of tissues, cells in groups or long rows, with a homogeneous substance 
between them. In some portions instead of cell groups there were single cells 
with long, irregular processes, communicating with each other, imbedded in 
the homogeneous material filling the interspaces. The cells in groups and 
rows were generally spindle-shaped, with long nuclei, some of which resembled 
closely non-striated muscular fibers. All the cell groups and bands communi- 
cated so as to make the homogeneous material appear as islets between them. 

In some portions of the tumor the cell groups made up the greater parts of 
the tissue; but every gradation existed between the groups and the single cells. 
In other places the intercellular substance predominated, and there were only 
scattered nuclei in the homogeneous material, with but little cell substance 
around them. In sections made after freezing, the homogeneous material 
swelled up and became transparent on the addition of acetic acid; in the hard- 
ened sections, it was in places shghtly granular, and stained faintly with 
eosin. 

Blood vessels were few, and were always found in the homogeneous material 
into which their walls gradually passed. 

In sections stained with picro-carmine, the long bundles of cells where the 
nuclei were longest stained bright yellow, like muscle fibers. Nothing like this 
could be discovered in other parts. . 

The examination thus showed that the tumor was a sarcoma whose homo- 
geneous intercellular substance was formed by a myxoid degeneration of the 
tissue ; 1t was therefore a myxo-sarcoma. 

Carcinoma.— Cancerous disease of the clitoris is rare. ‘T'wo cases only have 
come into my hands for treatment. The first was a married woman, EK. McD., 
J. H. H. Gyn. No. 179, fifty years old, who had three children, the last 
twenty-three years back. 

She had ceased to menstruate four years previously, and since that time had 
suffered from severe itching of the external genitals, for which she had received 
local treatment without relief. 

Two months before, she had noticed a spot of what she took to be proud 
flesh in the cleft of the vulva anteriorly; this grew rapidly until it reached the 
size of the end of the thumb. It was not painful. : 

I found on the dorsum of the clitoris an enlarged hard area, 1 by 8 cm. 
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in size, the surface of which was pouting, sharply defined, granular, warty, 
hard, yellowish, and slightly reddened; it was not adherent to structures be- 


Frc. 128.—CarcinoMA OF THE GLANS OF THE CLITORIS, WITH AN AREA OF IMPLANTATION BY CoNTACT ON 
THE Lerr Laspium Magus. 


The dotted line indicates the area excised. Duc. 23, 1893. 


neath. To the right of the glans was a small patch similar to the first, 8 mm. 
in diameter. The labia minora were contracted down to short, thick rudimen- 
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tary folds. These, together with the white patches, pore evidence of the changes 
induced by pruritus and scratching. . 

She was operated upon April 22, 1890. The whole body of the clitoris 
down to the crura, with both labia minora, were excised, making a wound the 
shape of an areowheert whose edges were approximated by sutures passed 
transversely. 

Twelve days later a recurrent nodule was found in the left labium majus, 
about 1.em. from the scar. The whole upper portion of the scar and the 
adjacent tissue were excised down to the symphysis pubis and closed with six 
silkworm gut sutures. The wound healed, and there was: no recurrence at a 
later date. | | 

The second case (C. L., No. 9466, December 23, 1893) was thirty-eight 
years old, the mother of Fore children, ‘hie youngest seven years old; her mother 
died of cancer of the lp. 

For eight years she 
had noticed a reddened 
area gradually extending 
between the labia ante- 
riorly, and for the last 
six months growing rap- 
idly. She had no pain in 
it until a few days before 
she came under observa- 
tion; there was a mucoid 
discharge from the sur- 
face of the tumor. 

I found upon examina- 
tion a large, rose-red glans 
chtoridis, protruding an- 
teriorly between the labia 
majora, 3 em. (14 inches) 
long by 3.8 em. (14 
inches) in breadth, ovoid 
in form, slightly indented. 
on its under surface. On 
the convex surface, to the 
right, there was a pit 1.2 


Fia. 129.—CLosurE or THE WouND MADE BY EXCISION OF THE CuI- 
TORIS, BY Marrrass SuTuREs oF BurtED Caraut AnD Supcutic- CM. deep by seca long, 


ULAR CoNnTINUOUS SUTURE. F 
The vascular area in the deeper part of the wound is controlled anid Font the oo dorsum 
by the mattrass sutures. of the corona an irregular 
; tongue of unaffected tis- 
sue 1.2 cm. by 0.8 to 0.8 em. broad. There was an area of infiltration of the 
mucous surface of the left labium majus, 1 by .8 cm., where it lay in contact 
with the diseased glans (see Fig. 128). 


‘ 
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Both labia majora were deeply pigmented from scratching, and the labia 
minora were withered, insignificant structures from old-standing pruritus. - 

The disease was extirpated by an oval excision 12 by 8 cm. (5 by 34 
inches), extending from the mons veneris to the urethra. 


Fic. 130.—Ovorp FLuctTuATING Cyst OF THE CLITORIS. 


The prepuce encircles the convexity of the tumor, extending from one labium minus to the other, 
forming a shallow sickle-shaped fold. The dorsal veins are shown above. A little lenticular vaginal 
cyst lies at the base of the left labium minus. Oper. JUN» 21, 1897. 
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Numerous actively bleeding vessels were clamped, and six of them were 
ligated. The wound was closed by bringing the edges of the incision together 
from side to side by interrupted sutures. Primary union was secured, and 
the stitches removed on the seventh day. | 

The pathological examination showed that the specimen consisted of the 
clitoris with the surrounding skin and mucous membrane. The clitoris was 
converted into a mass 24 by 2 em., in whose center was an ulcerated cavity 1 
em. deep, with necrotic grayish edges; the remainder of the mass was firm, 
of a egrayish-pink color, and circumscribed in its growth. 

Microscopically the tumor was made up principally of squamous epithelial 
cells, in part arranged in nests, some of them forming the typical pearly bodies, 
and in part growing free in tissue. The stroma was fibrous tissue and existed 
only in small quantities. Everywhere there were numbers of lymphoid cells. 
The edges of the ulcerated cavity were necrotic, showing lttle inflammatory 
reaction. Great numbers of nerve fibers were found everywhere. The epithe- 
lial growth was completely circumscribed by fibroid tissue and seemed to have 
no tendeney to invade the surrounding tissues. Beyond the growth was the 
normal mucous membrane, and beneath it the fat and fibrous tissue. The ex- 
amination showed that the tumor was an epithelioma of the clitoris. 

Cyst of the Clitoris——I had occasion to remove (June 21, 1897) a large 
cystic clitoris, shown in Fig, 130. The following is the report of the patho- 
logical examination : 

Mrs. 8. C. (Path. No. 1795). The fluid is thick, sebaceous-like, and of a 
light brownish-yellow color. Microscopically it is found to contain numerous 
cholesterin and other irregular crystals. It also contains granular epithelial 
cells. On histological examination the outer surface of the cyst is seen to be 
covered by squamous epithelium; the walls are composed of wavy connective- 
tissue cells running mostly parallel to the surface. Near both the outer and 
inner surfaces are localized areas of small round cell and polymorpho-nuclear- 
cell infiltration. In one or two sections sebaceous glands can be seen. The 
inner surface of the cyst shows considerable variation in its epithelial lining, 
some portions being covered by three or four layers of squamous epithelium, the 
deepest layer of which is cuboidal, and others by one layer of cuboidal cells. 
In some portions where the epithelium is one layer in thickness the cells are 
columnar. The cyst has evidently arisen from the clitoris. 


BARTHOLIN’S GLANDS. 


Cysts of Bartholin’s Glands—Bartholin’s gland, or as it is sometimes called 
the vulvo-vaginal gland, was named after Erasmus Bartholinus, who described 
it minutely in the seventeenth century. In 1761 Duverney gave in detail the 
results of its further study, and pointed out the resemblance between its tissue 
and that of the prostate; he also mentioned the existence of a duct and demon- 
strated its opening at the vulva (“ CEuvres anatomiques,” Paris, 1761, vol. il, 
p- 819). Huguier, in 1850, published a thorough and extensive article on the 
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diseases of this organ (“ Mémoire sur les maladies des appareils sécréteurs des 
organes génitaux externe de la femme.” Mém. de l’Acad., Paris, 1850, vol. 
xv, p. 531). In 1892 Miiller gave a résumé of the literature concerning the 
development of Bartholin’s glands. He says they are first recognizable in the 
fetus when it has attained a length of 4.5 em., appearing as solid cords passing 
off from the sinus urogenitalis. | 

Anatomy.—The glands are two in number and are situated in the para- 
vaginal tissue. They are about the size of a pea. The duct passes down on 
the inner or vaginal as- 
pect and opens just be- 
low the outer side of the 
hymen. Huguier, who 
examined many cases, 
found them opening in 
the lateral vaginal wall 
above the fourchette. In 
health the gland may oc- 
casionally be recognized. 
as a small pea-shaped 
body, which can be rolled 
between two fingers when 
one of them is intro- 
duced into the vagina 
and the other palpates 
the outer vaginal wall. 
Occasionally the opening 
of the duct can be de- 
tected and a small probe 
introduced. If there is a 
vaginitis, the inflamma- 
tory process is prone to 
pass along the duct and 
involve the gland; when, 
on gentle pressure, a drop 


f b | Fic. 131.—Retation or BarTuorin’s GLANDS TO THE VAGINA. 
or pus can be squeeze (Redrawn after Huguier.) 


out from the duct as Both glands show inflammatory enlargement, and from the 


. . duct on each side a drop of pus is escaping. The glands are 
shown in Fig. hs tases Lo, found in the lateral walls, a short distance Or oe Phe ets 
: : (see T. S. Cullen, “ Cysts of Bartholin’s Glands,” Jour. Amer. 
Fig 132 the relation of Med. Assoc., JAN. 21, 1905). 


the gland to the vagina 
is clearly outlined; the gland has, however, been pushed away to the side by 
the cyst developing in the duct. The glands in this particular case are rather 
larger than usual. : 

Under normal conditions the gland secretes a small amount of whitish, 


slightly tenacious fluid, closely becrniine the white of an egg. The gland 
sy 
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function, according to Miiller, is complete at the fifth or sixth month of intra- 
uterine life. The gland itself diminishes in size from the ninth to the twelfth 


+n cere ETERS RE erent aged 


dilated duct oe 
dilated duct 


i 


Fic. 182.—Drrep RELATIONS OF BARTHOLIN’S GLANDS TO THE VAGINA. (Redrawn after Huguier.) / 


In this case the duct to the right of the vagina has become considerably occluded and is cystic, 
forcing the gland, which is considerably enlarged, farther out than usual. On the left of the vagina 
the duct is markedly cystic. Ordinarily the glands lie in the adipose tissue Just external to the vagina, 
partially covered by the muscle shown in the drawing (see T. S. Cullen, ué supra). 


year, it rapidly increases again between the sixteenth and eighteenth years, 
and in old age it undergoes atrophy. 

Histologic Appearances.—On carefully dissecting out the gland and 
examining it with a low power, it is found that the duct, after leaving the 
vagina, gradually increases in diameter in the vicinity of the gland. It then 
divides into secondary ducts, and these in turn divide, forming terminal ducts, 
which drain the secretion from the lobules. The entire gland may be lkened 
to a bunch of grapes, more developed on one side than the other. The main 
duct corresponds to the stem, the secondary and terminal ducts to the branches, 
and the lobules represent the individual grapes. Fig. 133 demonstrates very 
well the gland seen on section; ¢ and d are cross or oblique sections of the 
secondary ducts, and a is a well-defined lobule. 

The duct near the vagina is lined with many layers of squamous epithelium, 
as seen in the central portion of Fig. 134. As we pass toward the gland, the 


HISTOLOGY OF -GLANDS. 249 


main duct lining is composed of transitional epithelium, still many layers in 
thickness. In the deeper layers the cells are squamous in type, but in the 
superficial layer—the one directly in contact with the lumen of the duct— 
they are of the high cylindrical type. The secondary ducts are likewise 
lined by transitional epithelium, but the number of layers is generally much 
less. The terminal ducts may be found lined with transitional epithelium, 
but I have usually found them covered by only a single layer of epithelium. 
Sometimes the cells are high cylindrical in type and sometimes cuboidal. The 
glands forming the lobules are tubular or slightly racemose; they are round 
or oval on cross section, and are lined by one layer of high cylindrical epi- 
thelium (see Fig. 134). The cells, if filled with mucus, may be goblet-shaped. 
The cell nuclei are small, round, or somewhat flattened, they stain deeply, and 
are situated at the base of the cell. They bear a striking resemblance to the 
cylindrical epithelium of the cervix. Their protoplasm, however, does not take 
a hematoxylin stain, as is so often noted in cervical epithelium. While these 
a 


we 


Pa: 


c 


Fie. 133.—A SEcTION THROUGH THE ENTIRE BARTHOLIN’s GLAND (9 DIAMETERS). 


a gives a clear idea of a lobule composed of many small glands and partially separated by stroma 
from the neighboring gland elements. At b are sections of this lobule’s terminal duct. At c and d are 
sections of larger ducts (see T. S. Cullen, ut supra). 


small glands which make up the bulk of Bartholin’s glands are for the most 
part confined to the lobules, isolated specimens are found here and there, 
opening directly into the main duct, or into the secondary ducts as shown in 
Fig. 134 at c. 

The elements of Bartholin’s glands are held together by a definite connec- 
tive-tissue framework, rich in blood vessels and in non-striped muscle fibers. 
This tissue, according to Miiller, is amply supplied with nerves. 

Formation of Cysts.—From the observations of Miller, we learn that 
the duct of Bartholin’s gland is about .5 mm. in diameter at its exit and that 
in the neighborhood of the gland its caliber may be fully 2mm. It is readily 
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seen that any irritation inducing a vaginitis might cause the two sides of this 


small duct to become glued together, and thus prevent the escape of the gland 


CY 
are 


ae caries 


Fig. 134.—SrcTion THROUGH THE Matin Duct or BARTHOLIN’s GLAND, 


In the center is a somewhat distorted main duct lined by many layers of squamous epithelium. 
Opening directly into it are several glands. A and B are secondary ducts. Thesecondary duct at d is 
lined by squarnous epithelium; at b by transitional epithelium. At c a few small glands open into the 
duct. C is an isolated lobule of Bartholin’s gland composed of its many small glands and its terminal 
duct e (33 diameters). (See T. S. Cullen, ut supra.) ; 
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contents. As a matter of fact this frequently occurs, especially if there is 
a gonorrheal infection. If the inflammation is of a virulent character an 
abscess of the gland is likely to follow, but if the infection is a mild one, there 
is simply a retention of the secretion and the subsequent development of a cyst. 
In some cases the secondary ducts are blocked, while the main duct remains 
patent. We then usually have multiple cysts in the substance of the gland. 


Fic. 135.—Cyst oF THE Ducr oF BARTHOLIN’s GLAND (6 DIAMETERS). 


The gland substance has been pushed to one side. The lobular arrangement of the gland is well 
shown by the three distinct lobules a, 6, and c (see T. 8. Cullen, ut supra). 


Cysts Due to Occlusion of the Main Duet of Bartholin’s 
Gland.—These cysts are superficial (see Fig. 132), and vary in diameter 
from 1 to 4 or 5. cm. The body of the gland is pushed outward into the sur- 
rounding adipose tissue, as shown in Fig. 135. 
The cysts may contain a clear limpid fluid, which 
is often viscid, but when hemorrhage has taken 
place from the cyst wall, it is yellowish or choco- 
late colored. The inner surface of the cyst is 
smooth, but here and there small round or sickle- 
shaped ducts open into the main duct (see Fig. 
136). They have naturally become dilated, ow- 
ing to the damming back of the secretion which 
can not escape. Sometimes the large secondary — Fie. 136.—Cysr or Barruovin’s 
ducts become completely disconnected from the SA eri Oa ts palaae Se 

The cyst is egg-shaped, has a 


main duct, and they in turn give rise to SeGONU 9 sur-scth Inne surface, aud at nu- 


merous points shows dilated sickle- 
oe crete shaped or round openings of the sec- 


inl 1 ondary ducts. To the left is the 
The character of the cyst lining will, of Fy agen Rare ete! 


course, depend on the situation of the point of Cullen, ut supra). 
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occlusion. If this is near the vagina, the cyst wall will be lined by a varying 
number of layers of squamous epithelium, while that portion of the cyst origi- 
nating from the duct near the body of the gland will show a lining of transi- 
tional epithelium. At numerous points over the inner cyst surface the lining 
will consist of a single layer of cells, of the high cylindrical or cuboidal variety. 
This is due to the unfolding of the small glands that here and there open along 
the course of the duct. | 

Cysts Due to the Occlusion of the Secondary Ducts or of 
the Terminal Ducts.—These cysts are naturally much less common. 
They are multiple and very small; their contents are similar to those of the 
larger cysts. Their lining at certain points is composed of transitional epi- 
thelium and at other points of cylindrical cells. 

Clinical History.—The patient usually gives a more or less definite 
history of an old inflammation of the vagina, followed, after an interval of 
weeks or months, by the development of a swelling low down in one or both 
vaginal walls. Asa rule, this swelling is not very painful, but if it is bilateral, 
it is frequently associated with discomfort on locomotion. Not infrequently a 
patient will enter a hospital for a perineal operation, and a small cyst, which 
has never given the slightest trouble, will be detected. 

Treatment.—The treatment is either by‘free incision into the lower. por- 
tion of the cyst and evacuation of its contents, followed by an application of 
nitrate of silver solution and a pack in the cavity, or by total extirpation. 

Incision and packing are the simpler of the two methods, but they do not 
invariably effect a cure. When this form of treatment is employed, an anes- 
thetic need not, as a rule, be given. The vulva is shaved and both vulva and 
vagina cleansed; the tumor is then grasped and pressed forward from behind 
with the thumb and second finger reaching down from above and making it 
tense. A 10 per cent solution of cocain is applied for ten minutes. A nar- 
row sharp-pointed knife is then quickly plunged through the skin surface into 
the cyst, which is split up for 3 or 4 em. (an inch or more) as it is in the 
act of collapsing. The bleeding is never more than moderate. The inner 
surface of the collapsed cyst is now painted with a 10 or 20 per cent solution 
of nitrate of silver, and packed with a long, thin strip of iodoform gauze. It is 
well to leave the gauze in place until it is bathed in abundant suppuration, 
when it may be drawn out and a fresh piece laid within to keep the opening 
from closing until it is filled with granulations. 

In making a complete extirpation of the gland three difficulties present 
themselves: First, to sever its close attachments to the deep cellular tissue under 
the pubic ramus; second, to control the free hemorrhage in the deeper parts; 
and third, to avoid perforating the thin septum on the vaginal mucous surface. 

The enucleation is best conducted under continuous irrigation. An incision 
is made through the skin surface of the labium, over the whole length of the 
cyst down to its wall; with pressure on each side the incision is retracted, 
exposing the cyst, which is rapidly dissected free on all sides. The dissection 
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must be slowly and carefully made on its inner side to avoid cutting through 
the thin mucous surface. It is best not to rupture the cyst in enucleation, so 
as to prevent the escape of its contents over the wound, as well as to avoid 
the difficulty of finding and removing all parts of the cyst walls. After the 
more exposed part has been freed, the cyst must be gently drawn to one side and 
then to the other with the fingers, while the posterior surface is freed. The 
cyst must not be grasped with forceps for fear of rupturing it. The hemor- 
rhage from numerous small vessels is controlled by the stream of water con- 
stantly running over the field. When the vulvo-vaginal duct is cut, the con- 
tents of the tumor often begin to exude by the fine orifice. 

The removal of the cyst leaves a deep bleeding cavity in the labium. All 
persistently bleeding vessels are caught and tied with fine catgut. Neglect of 


Fic. 137.—LEFrr VULVO-VAGINAL GLAND EXCISED AND THE WOUND CLOSED WITH Five INTERRUPTED 
Cataut SUTURES. 


this precaution will result in the formation of a blood tumor of considerable 
size; I have seen one such hematoma containing 90 cubic em. (3 ounces) of 
blood, and the overflow into the patient’s bed was estimated at an additional 
liter. The pulse, which had been normal, went up to 150. A profound anemia 
resulted. After checking the bleeding, interrupted silkworm gut or silk sutures 
are passed on the skin surface, the loop of each suture reaching to the bottom 


- 
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of the wound and bringing the surfaces together, leaving no pockets for the 
accumulation of blood. The usual dry dressing is placed on the surface, and 
the sutures are removed in a week. | 

A detailed report of the cases of cysts of Bartholin’s gland which came 
under observation at the Johns Hopkins Hospital during the years between 
1893 and 1903 has been recently published by my colleague, Dr. Thomas S. 
Cullen (Jour. Amer, Med. Assoc., Jan. 21, 1905). The number of cases was 
17, but this is no index of the number that exist, as the majority of patients 
in this condition are treated in the dispensary and do not come up for opera- 
tion. The youngest patient was seventeen and the oldest fifty, which is what 
we should expect, as Bartholin’s cysts are, naturally, of most common. occur- 
rence during the child-bearing period. The smallest cyst was 5 mm. in diam- 
eter and the largest 4 em. ; 

Abscess of Bartholin’s Glands.—The vulvo-vaginal glands are especially 
liable to become the seat of abscesses forming distinct tumors, in the lower 
part of one or the other labium, encroaching upon the vaginal outlet. These 
abscesses have the same topographical relations as the simple cysts just de- 
scribed. The overlying skin may appear normal, or it may be dark red, and 
injected in color. They generally occur early, in the period of sexual activity, 
and are found most frequently as a result of gonorrheal vulvitis or vaginitis, 
and hence among the class of women most liable to impure contacts. Huguier, 
Velpeau, and Guérin thought that the abscess was often the result of the super- 
vention of an inflammation in a cyst. | 

The youngest patient I have treated was sixteen years old, and the oldest 
thirty-eight; it is uncommon to find one over thirty. Velpeau cites a case of 
forty-five. I do not believe that sexual trauma is a provocative cause, although 
numerous cases in the newly married have been cited to bear out this theory. 
The facts to my mind rather tend to show how many men enter into the mar- 
ried state with an uncured gonorrhea. Only about 7 per cent of these ‘cases 
have been noted in parous women. My own cases show a much larger per- 
centage. One woman had borne four children, the last one only four months 
before the disease had developed. 

The onset of the disease is acute, accompanied with throbbing pain, great 
local discomfort, and an irritated feeling about the genitals with swelling, and 
often edema, accompanied by .a sense of weight in standing. Locomotion is 
painful. The pain radiates down the thigh, and there is often inability to 
sit down without increasing the pain, together with a sense of pressure in the 
rectum, ‘The gait is slow and straddling and the body bent forward. There 
are often chills and fever. 

The general condition of the patient is one of extreme malaise. Often- 
times there is a history of leucorrhea, offensive or irritating, with painful 
micturition. | : 

One of my cases had an ulcer 1 cm. in diameter at the fourchette and 
another in the inferior wall of the urethra, near its internal orifice, 6 mm, by 
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10 mm. in size. In this case the pus removed from the left vulvo-vaginal gland 
contained numerous typical colonies of gonococci within the cells. In most 
cases, however, the microscopic examination of cover slips has proved entirely 
negative. 

_ The affection usually reaches its height in a few days; it may, however, be 
several weeks in developing; it tends toward spontaneous recovery by rupture 
on the mucous surface of the labium, discharging from 15 to 100 cc. (4 to 3 


Fig. 138.—ABscEss oF LEFT VULVO-VAGINAL GLAND. 


The distention is in the direction of least resistance, out from the left pubic ramus, Pacey. covering 
the vaginal outlet. 


ounces) of blood, grumous pus, or pure yellow pus. The exit may be by one _ 
or several small openings, which tend to close rapidly. But the disease is prone 
to relapse (“relapsing abscess”) in such cases. I have had a patient who 
presented a history of repeated suppurations extending over many months. 
Other rare cases give a history of alternation (alternating abscesses) of the 
affection from one side to the other. Abscesses of the vulvo-vaginal gland are 
especially liable to recur, because the ultimate ducts become infected, and so 
the suppurative process may go on indefinitely, until the entire gland is on 
destroyed or removed by operation. 

Occasionally there is no enlargement of the gland visible on inspection. In 
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spite of the fact that there is no evident tumor, there may be a more or less 
constant escape of pus, serving to keep up an infection of the rest of the 
genital tract. 

The diagnosis, as a rule, is easily made upon associating the symptoms 
described with the discovery of a painful fluctuating tumor in the lower part 
of one of the labia. The cases most liable to cause a mistake in diagnosis are 
those in which the pus sac has thick walls and feels like a small, hard body, 
the size of a bean, deep in the labium, without fluctuation. I have seen several 
of these cases in which no diagnosis was made until the pus was let out. In 
one ease the little nodule was even thought to be malignant. 

A simple abscess must not be confounded with stercoro-vulvar abscess, due 
to a rectal fistula extending forward and discharging through a labium. I had 
one such case, treated by one of my assistants, in which the rectal communti- 
cation was not recognized until the abscess was opened. This disease ought to 
be diagnosed beforehand by the brawny induration, extending back on to the 
perineum, and by the fistulous orifice which can be felt just inside the sphincter. 
The history also often shows that the distress was first felt in the rectum. 

The proper treatment of abscess of the vulvo-vaginal gland is by 
free incision and packing. After suitably closing, shaving, and cleansing the 
parts, the abscess is made tense by pressure from behind on both sides, when it 
is freely opened from below upward. The incision is begun low desnie in order 
to give good drainage in the most dependent position. 

~ After evacuation the lips of the incision are separated, the sae wiped clean, 
and its whole inner surface touched with pure carbolic acid on absorbent cot- 
ton. The incision must be kept from closing until the cavity is obliterated ; 
to do this, the cavity is loosely packed with a thin strip of iodoform gauze, 
which should be replaced every two or three days. It will be noticed that it 
shrinks with surprising rapidity, holding less gauze each time the pack is 
removed. After healing, the fine linear cicatrix will be found with difficulty. 
Sutures and ligatures heed not be used. 

I object to making an incision on the mucous surface, unless the abscess is 
‘at the point of rupturing there, on account of the possibility of a tender cica- 
trix at this point. When the incision is made here, the anesthetic action of 
a 20 per cént solution of cocain or ethyl chloride will suffice to blunt the 
sensibility. | 

In more than one instance I aes known an abscess to rupture sponta- 
neously on the night before the time fixed for operation. The opening thus 
made by nature in each of these cases was badly placed for the drainage, and 
too small to allow a pack to be inserted. It was thenetors necessary to make 
it larger by incising it downward. 

Where the abscess consists of a small indurated mass with a little pus in 
the center, the better mode of treatment is by complete extirpation of the gland, 
if possible without opening it. In one of these cases in my clinic it could only 
be extirpated piecemeal, on account of the hard, infiltrated surrounding tissue. 


Pe 
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The treatment of the cavity thus made is to close it completely, as described 
in the case of cyst. 

After the incision, evacuation, and packing, the woman must lie abed for 
several days or a week or more. She may go about as soon as she has recov- 


ered sufficient strength; and the act of walking is not painful. 
Adeno-carcinoma.—I report here in full a case of adeno-carcinoma of the 


vulvo-vaginal gland upon which I operated in December, 1891 (R. 8., No. 
1136, December 18, 1891). . 

The writings of Gottschalk of Berlin, Werth of Kiel, and Koppe of Mos- 
eow have thrown a new light upon cysts of the upper portion of the labia 


Fic. 139.—ADENO-CARCINOMA OF THE LEFT VULVO-VAGINAL GLAND. 


The skin is thin, the pores coarse and widely separated, and a few hairs are seen scattered over the 
surface. A large vein courses over the right under surface of the tumor, which contains a bloody fluid. 


majora, which can no longer be looked upon as connected with the vulvo-vaginal 
gland. It has been shown that adenoid elements can occur in this region, prob- 
ably from the misplacement of epithelial elements in early embryonic life; 
it is possible that the following case belongs to this group: 
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The patient was an American, fifty-five years old.. She had had ten chil- 
dren and one miscarriage. The family history was negative. ‘The menses had 
ceased seven months before she entered the hospital. 

At Christmas time, 1890, she noticed a swelling in the left labium majus, 
which grew slowly for six months, and then for two months it grew rapidly. 
She had no pain or discomfort, other than a dragging sensation. 

Dr. H. Robb examined her upon her entering the Johns Hopkins Hospital 
during my absence in the summer of 1891, and found a hemispherical enlarge- 
ment in the left labium majus, irregular and lobulated, as big as an orange, 
dark red on its surface, and fluctuating. It appeared to have bands of tissue 
running around it, and in two places the wall was thickened. There was well- 
marked venous congestion of its surface. 

Under the impression that the contents were purulent, it was incised, and a 
large quantity of whitish and pinkish cheesy blood-stained debris en with 
clots. The cyst wall was lined with similar débris and shreds of connective 
tissue. It was evident that the sac could not be enucleated without great diff- 
culty, and it was therefore cauterized and packed with iodoform gauze, after 
which an external dressing was applied. After eighteen days pure carbolic acid 
was applied to the cavity, which showed no tendency to close. After twenty- 
four days infiltration and thickening were still noticeable, but not so marked 
as at first. A little whitish exudate was squeezed out. 

She went home and returned in four months, when I found a prominent 
tumor 4 em. (14 inch) in diameter occupying the left labium. It was encir- 
cled by an injected edematous area with two openings in it having dusky blue 
margins and discharging sanious fluid. rom a third opening, corresponding 
to the incision made in August, projected a necrotic mass as big as the end of 
the thumb, which upon being squeezed discharged about 60 cc. (2 ounces) 
of necrotic and bloody material. 

A microscopical examination of this material showed it to be made up of 
abundant epithelial cells and small blood vessels. A mucous follicle was found 
with marked granular fatty degeneration. 

The whole left labium was excised, the incision, 14 cm. (54 inches) long 
beginning 2 em. (1 inch) above the symphysis and extending down to the 
posterior commissure. The wound thus made was at its widest above, 4 cm. 
(14 inches), and narrowest below, 2 to 3 cm. ($ to 14 inches). The edges of 
the wound were brought together from side to side by thirteen interrupted 
silkworm-gut sutures with thirteen catgut sutures between. 

The tumor was hardened and examined in the pathological laboratory and 
found to be a typical adeno-carcinoma. Mackenrodt has reported a case of 
carcinoma of the left gland as large as a fist and causing great suffering; the 
orifice of the duct was eaten out and filled with disease (Centralbl. f. Gyndk., 
1898, Bd. 17, p. 71). For a case involving the duct and for further reference 
to the scanty literature upon the subject see O. v. Frisch, Monatschr. f. Geb. 
u. Gyndk., 1904, Bd. 19, p. 60. 
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The following case (M. T., No. 3896, operation October 12, 1895) of a 
tumor of the left labium majus is interesting because, as there was no evidence 
of involvement of adjacent glands or tissues, the clinical history pointed strongly 
to ulceration of a cystic Bartholin’s gland. 

The ulcerated area suggested a malignant tumor, but was not diagnostic; 
the gland and a wide area of tissue were excised. 

The patient first noticed a slight, hard, nodular, painless swelling in the 
left labinm in the spring of 1894. This gradually enlarged until, about six 
months before she was seen, it took on a more rapid growth, reaching the size 
of a small lemon, and for three months it was slightly ulcerated. She had a 
sharp pain and a burning sensation throughout the enlargement, and the whole 
mass at times became sore, the tenderness extending to her thighs. The ulcer- 
ated surface bled considerably at times, causing some relief from pain. 

Examination.—The vaginal outlet is occluded by a large tumor of the 
left labium majus. The tumor is reddened, fluctuating, and on its vaginal 
surface presents an ulcerated area from which blood oozes. The tumor is well 
circumscribed in the area occupied by the vulvo-vaginal gland and does not 
infiltrate the surrounding tissues. No enlargement of any inguinal glands on 
either side. 

The cystic gland was excised with a wide area of skin around it; the tumor 
was lifted well out of its bed and an abundance of underlying tissue removed 
with it. All bleeding points were caught separately and ligated with catgut, 
and the wound closed with interrupted catgut sutures. 

Pathological Report.—Myxo-fibro-sarcoma of the Labium 
Majus.—The tumor is globular, 5.5 cm. in diameter, and for the most part 
smooth; the skin surface is an irregular elevation 3 by 2.5 by 1 em., present- 
ing a rough, eaten-out appearance, with a deep excavation in the center. With 
the exception of this nodule, the tumor is surrounded by a capsule; its central 
portion consists of a fibrillated, semi-gelatinous tissue, having bands of denser 
tissue extending across it and partly around the Recon’: The nodule on 
the surface consists of tumor substance which has broken through the capsule. 
Microscopically the tumor consists of loose fibrillated mesh-work, whose inter- 
spaces contain a substance which, with hematoxylin and eosin, is tinged blue. 
The cells, also tinged faintly blue, are long and spindle-shaped or branched, with 
elongated vesicular nuclei. Many hyperchromatic and irregular budding nuclei 
are also present, several times larger than the average. In the denser bands the 
cells are more abundant and are occasionally arranged in whorls. Cells of the 
lymphoid variety in considerable numbers are evenly distributed throughout 
the tissue. The tumor is vascular throughout. . Where it penetrates the cap- 
sule it is more vascular and especially rich in cell elements. The surface of the 
elevation closely resembles grantilation tissue. From this description it will be 
seen that the growth is a sarcoma, and that it has to a great extent been local- 
ized by a lade fibrous capsule; at one point, however, it ae penetrated this and 
extended to the surface. 
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Fibroma Molluscum.—Fibroma molluscum (see Fig. 140) is often found on 
the genitals, as on other parts of the body. It is commonest on the labia and 
rare on the perineum and fourchette, where it is shown in the case figured. 
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Fig. 140.—RELAXED VAGINAL OuTLET SHOWING A FrBnromMA MOLLUSCUM HANGING FROM THE 
POSTERIOR COMMISSURE. : , é 


AFFECTIONS OF THE VULVAR MUCOSA. 


Congenital Cohesion. Abnormal adhesions between the mucous surfaces of 
the right and left sides, inside the labia majora below and the labia minora 
above, are not rare, although but seldom mentioned. 7 

' They have been described by Siinger, of Leipzig, under the name con- 
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glutinatio labiorum (Centralbl. f. Gyn., 1891, No. 50), and by Bokai 
as “epithelial union of the labia.” They are usually found in small children 
and appear to be either congenital or to result from inflammation, with de- 
struction of the epithelium, followed by adhesion. Four cases of the affection 
have come under my notice, the youngest a little girl twenty months old, and 
the oldest one of six years; the difficulty was first discovered by the mother in 
each instance. , 

In the little girl twenty months old, seen in 1890, figured in the text 
(Fig. 141), the labia majora were well formed; the hymen and vaginal sur- 


Fre. 141.—AGGLUTINATION OF THE LABIA IN A Fig. 142.—AGGLUTINATION OF THE LABIA. 


LirrLEe GIRL. gate 
The same case after division of the membrane; 


There is a distinct raphe in the middle, with a urethra and hymen exposed. 
translucent slightly furrowed membrane in both 
sides, which conceals the urethra and the hymen. 


faces were completely hidden by a thin, dark membrane with fine lines upon it, 
radiating upward and outward from a well-defined central vertical raphe. The 
only traces of the labia minora were the rudimentary folds covering the clitoris. 
The glans of the clitoris was well developed. Just under the glans was the 
genito-urinary opening, 3 mm. in diameter, the sole outlet for urine and vaginal 
secretions. A probe introduced through the opening and behind this mem- 
brane showed the depth of the anomalous interlabial septum to be 15 mm. On 
pushing the septum forward the raphe appeared white. The vagina was 5.5 
em. (2+ inches) deep. 3 

I look upon this case as simply an abnormally long fourchette, as there 
was no history of any inflammatory affection, but especially because of the 
well-formed raphe, which would not have been found on any adventitious mem- 
brane. In two other cases the membrane was similarly developed and appeared 
to be congenital. 
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Treatment.—The membrane was cut down to its base, exposing a normal 
urethra and hymen (Fig. 142). The incision left a linear V-shaped wound 
on the mucosa. One suture was required to control bleeding. | 

Inflammatory Cohesion of the Mucous Surfaces.—A little girl of six presented 
herself at the clinic with an occlusion of the outlet, first detected when she 
was a year old. On inspection, a line of granular erosion was found in the 
middle of the vulva posteriorly, and the labia were extensively united on their 
mucous surfaces, concealing the site of the hymen and urethra and the whole 
clitoris, but leaving a minute orifice just over the site of the clitoris. The 
vulvar mucous surface throughout its entire length was adherent. Under the 
influence of chloroform the adherent surfaces were stripped apart with a probe, 
exposing a vaginal orifice 10 by 5 mm., the urethra, and the clitoris. Lateral 
adhesions of the hood to the glans of the clitoris were also freed. Sometimes 
the adherent surfaces may be separated by using cocaine instead of a general 
“anesthetic. — 

Pruritus, or Vulvitis Pruriginosa.—Pruritus is especially a disease of the old, 
and is one of the most distressing of all the gynecological affections not en- 
dangering life. It consists in a subacute inflammation of some portion, or all 
of the external genitals, involving the deeper layers of the skin and the nerve 
endings; it is therefore a dermato-neuritis. J have adopted the term vulvitis 
pruriginosa, suggested by Sanger, of Leipzig (v. Ges. f: Geburtsh., Leipzig, 
Oct. 16, 1893), as more correctly describing the morbid process. The com- 
mon name “ pruritus ” means simply “ itching” and nothing more, and merely 
describes a symptom common to many affections. 

While the whole vulva may be involved, the disease is oftenest localized in 
the free portion of the clitoris with its coverings, the neighboring surfaces, 
and the labia minora. With these structures, the whole inner surface of the 
vulva may be involved, the hymen. forming the limit of its extension inward. 
The skin surfaces. of the labia majora also become involved in aggravated 
cases. | 
I have seen the disease confined to small areas about the clitoris and four- 
chette; in another case the most marked alterations were in the labio-femoral 
folds. 

The changes induced are a thickening due to an inflammation of the connec- 
tive tissue in the corium. The mucous surfaces have a thick, dead-white, with- 
ered appearance. ‘The glans clitoris often completely disappears, leaving in its 
place beneath the thick, white ,preputial folds a little pit. These white sur- 
faces, as well as the labia on their outer surfaces, are streaked with fissures due 
to scratching; these fissures are pink at the bottom and are generally arranged 
vertically. } 

The real causes of pruritus are not known, although a number of provoca- 
tive causes and conditions are well recognized. 

In every case of intractable pruritus the urine should be examined for 
sugar, as some of these cases are diabetic in origin; this is due to the fermen- 
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tation of the urine, which then acts as an irritant upon all the tissues with 
which it comes in contact. 

A sero-purulent discharge from a myomatous uterus proved to be the ex- 
citing cause in one instance; all attempts to relieve the pruritus failed, until 
finally the patient was so harassed that she consented to operation. The uterus 
was extirpated for the myoma and the pruritus ceased. 

Fissure in ano may be accompanied by pruritus of the vulva, which will 
be cured by the healing of the fissure. : 

An attempt has been made, without success, to demonstrate a_ bacterial 
origin. The initial stages may often be attributed to irritative vulvar and 
vaginal secretions, after which the more aggravated form of the disease 
develops from the repeated mechanical insults in rubbing and scratching the 
parts. 

The proper treatment of the severer cases of chronic pruritus with the 
changes described is, as advised by Singer, by excision of the diseased area. 
The free mobility of the external genitals and adjacent parts allows almost any 
defect-created by an excision to be readily covered. 

The following case will serve as an illustration of the operation where the 
disease involves all the external genitals except the skin surfaces of the labia 
majora: : 

The patient was a married woman, fifty-seven years old, and a nullipara; 
she had had one miscarriage twenty-five years previously; menopause sixteen 
months before operation. When younger she had had a milky leucorrhea, but 
this had ceased for several years. She had suffered from itching in the genitals 
for twenty years, at first always connected with the menstrual period, begin- 
ning a day before and lasting twelve days; for three years past there had been 
a constant intolerable itching and burning, with burning micturition, keeping 
her awake almost every night, and nearly driving her insane. During this 
period she had noticed the formation of little blisters between the labia, which 
would break, leaving raw surfaces, discharging pus. These surfaces rarely 
appeared to heal. 

I found the inner surfaces of the labia majora covered with irregular white 
patches of thickened epidermis, more abundant above, extending from the upper 
commissure down to the lower part of the vaginal outlet; below this the surface, 
was covered with a reddish glaze. At the angle between the inner mucous and 
external skin surfaces of the labia—that is, on the margin of the disease—was 
a line of whitish scales with slightly elevated edges. A few small, superficial 
ulcers were scattered over the white area. The labia minora were withered 
down to insignificant rudimentary folds. The clitoris was completely concealed 
beneath the thickened diseased tissue, and only a little hole showed the spot 
where the glans is usually found. The hymen was entirely absent; the disease 
was limited by a line encircling the vaginal outlet and including the urethra, 
which was not involved. 


The whole of this diseased surface was excised under anesthesia by an opera- 
18 
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tion lasting thirteen minutes. After a prolonged, painstaking scrubbing, an 
incision was made, outlining the area to be removed, beginning at the commis- 
sure above and extending down on either side, along the angle between the 
outer and inner surfaces of the labia, to the level of the vaginal floor. From 
this point the incisions were carried up to the vaginal outlet and around it, 
meeting over the urethra. 

The area excised, roughly described, resembled a spearhead pointing upward 
with a deep notch at its base. The whole thickness of the skin thus outlined 
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Fig. 148.—TuBERCULOSIS OF THE VESTIBULE. 


The flat pinkish mammillated diseased area occupies the entire vestibule, encroaching on the upper 
margin of the urethra and extending slightly into the anterior vaginal sulci. There is no thickening or 


infiltration of the edges, which are raised about 2 mm. above the level of the diseased area. ‘The 
clitoris and the adjacent parts are red and swollen. 


was rapidly dissected away, the labia minora and the body of the clitoris being 
removed with it. The dissection was made from above downward by catch- 
ing the apex above with forceps and drawing it down, detaching the flap with 
rapid strokes of the knife. Six artery forceps had to be applied to bleeding 


VULVITIS PRURIGINOSA. 265 


vessels. The bleeding from the cut erura of the clitoris was surprisingly small. 
No vessels were tied; all the hemorrhage was controlled by so placing the 
sutures approximating the edges of the wound as to catch the bleeding vessels 
in the loop, and then tying the sutures tightly. 

The outer surfaces of the labia were now drawn together above, and in as 
far as the vaginal outlet on each side below, with silkworm gut sutures 
about 1 cm. apart. The line of 
union formed resembled an inverted 
Y (A), the point of divergence be- 
ing 1 cm. above the urethra. There 
was no difficulty in covering the de- 
fect, and there was no tension on the 
sutures. 


Fig. 144.—AREA OF ExcIsion oF TUBERCULAR ' Fie. 145.—Snow1ne THE UNION OF THE WOUND 
DISEASE SHOWN BY THE Dorrep LINE: THIS ABOVE THE URETHRA IN THE FORM OF AN 
INCLUDED THE CLITORIS, BOTH LABIA MINORA, INVERTED Y. 


AND THE ENTIRE VESTIBULE, WITH THE AN- 
TERIOR PART OF THE URETHRA. 


The patient was at once entirely relieved of her distressing symptoms. The 
sutures were removed on the tenth day, and the wound found to have healed 
by primary union throughout. 

The removal of the whole vulva in the more extensive cases is performed 
in the following manner: 
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An oval incision is made in the middle line in the mons veneris, starting 
at the upper limit of the disease and continuing down on either side, so as to 
include the whole of one or both labia majora, meeting below at the posterior 
commissure, or on the perineum or even at the anus, according to the extent of 
the disease downward. Another incision encircles the vaginal outlet in the 
position of the hymen, beginning above the urethra. The whole area between 
these two incisions is rapidly excised from above downward, and _ bleeding 
vessels caught with forceps. The edges of the upper part of the wound are 
brought together from side to side with silkworm gut sutures, down as far as 
the level of the urethra. Below this point they are drawn in on either side 
and attached to the vaginal outlet, covering the whole defect. 

Tuberculosis of the Vestibule——Tuberculous disease of the external genitals 
is extremely rare, not more than three or four cases having been recorded. 
This disease is usually associated with pulmonary phthisis. | 

I have seen one case of tuberculosis of the vestibule. The patient, Mrs. S., 
a widow, aged fifty-five, complained chiefly of stinging pain on urination, 
caused by the urine flowing over the ulcerated area. A small ulcer first 
appeared one year before coming to me; this increased steadily in size until 
it occupied an area as seen in Fig. 143, Mrs. S. (Path. No. 1756). The 
specimen removed consists of a triangular piece of tissue, the margins of 
which are covered by mucous membrane. The central portion presents an 
eaten-out appearance, and the deeper tissues are infiltrated, though not markedly 
indurated. Situated in this ulcerated area is the urethral orifice surrounded 
by a narrow band of smooth mucous membrane. Histologically, the surface 
of the ulcer is made up of the characteristic tubercular granulations, while 
typical tubercles are scattered throughout the deeper tissues, some being found 
immediately beneath the urethral mucous membrane. ‘Tubercle bacilli are 
demonstrable in small numbers. : 

Diagnosis.—Tuberculosis of clitoris and vestibule. 

The operation is shown in Figs. 144 and 145. — 
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Anatomical Classification—The hymen is a membranous structure situated 
at the juncture of the vulva and the vagina and partially obturating the vaginal 
orifice. Its macroscopic appearance in the majority of cases is that of a 
semilunar fold. Next in frequency to the crescentic form is the 
annular variety, in which the hymeneal opening is circular in shape. 
Other forms of the hymen are found less often. The septate hymen has two 
openings separated by a bridge of tissue. The cribriform hymen shows a 
number of small openings resembling a sieve. If the edge of the hymen pro- 
jects markedly outward, we speak of it as an infundibuliform hymen. 
Deep furrows characterize the lobate hymen; and papillary excrescences 
upon the free edge constitute the fimbriated hymen. The two last forms 
are of great practical importance from a medico-legal standpoint, because a 
lobate hymen may simulate defloration, while a fimbriated hymen may be 
mistaken for condylomata acuminata. The microperforate hymen 
has nothing more than one or two very minute openings (see Fig. 146). 
Finally, in the imperforate hymen, the vaginal orifice is completely 
occluded. : 

Structure.—The color of the hymen is white or hght pink, and contrasts, 
as a rule, with the deeper color of the vulva. The thickness and consistence 
of the hymen vary widely, from a membrane as delicate as tissue paper to a 
ligamentous or even a cartilaginous or “bony ”’ structure. 

Microscopically, the hymen is composed of a dense connective tissue 
stroma covered on either side with multiple pavement epithelium. Both sur- 
faces are set with numerous filiform and conical papille which decrease in size 
with advancing age. The stroma contains capillaries, smooth muscular fibers, 
nerves, and a large amount of elastic tissue. There are also glandular struc- 
tures found within the tissue of the hymen which may give rise to the forma- 
tion of cysts. 

Rupture.—The elasticity of the hymen is, in rare instances, so great that 


it remains unruptured even at childbirth. In other cases it has been found 
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so unyielding that it presented an obstacle to delivery, thus necessitating an 
incision. As a rule, the first coitus ruptures this delicate membrane, and it 
is also sometimes torn by accidental injury, such as falling astride of some 
object or by violent exercise. The number of tears which divide the hymen 
into “lobes” varies in individual cases. Healing takes place with consider- 
able new formation of elastic and connective tissue. Such tears rarely unite; 
if union does take place, a cicatrix may remain. Parturition definitely de- 
stroys the form of the hymen and only small remains—carunculae myrti- 
formes—are left. Gellhorn, in his “ Anatomy, Pathology, and Development 
of the Hymen” (Amer. Jour. Obst., 1904, vol. L, p. 145), ascribes the forma- 
tion of caruncles to the action of the elastic tissue; he divides the elastic fibers 
into two groups, one more or less circular, surrounding the hymeneal opening, 
the other extending radially toward the base. If, in childhood, the hymen 
is torn into a number of pieces, each piece retracts owing to the more powerful 
action of the radial fibers. For some time thereafter it is possible to pull each 
earuncle to its original length, but after long standing, retraction results in 
an atrophy of the caruncle through insufficiency of the circulation. 

Embryology.— The development of the hymen is still an object of discussion. 
According to Kolhiker, Dohrn, Nagel, Budin, and Gellhorn the hymen is the 
lowest end of the vagina, and is produced by the Miillerian duets, which, after 
their fusion, project into the urogenital sinus as the cone-shaped Miille- 
rian eminence. The formation of a lumen proceeds from above downward, 
and by breaking into the sinus, causes the hymeneal opening. 

Pathology.—The Pcielames conditions of the hymen may be divide into: 
(1) Inflammations; (2) traumatisms; (3) malformations; (4) neoplasms. 

Inflammation.—Inflammatory affections of the hymen are usually sec- 
ondary to inflammatory processes ascending from the vulva. Gonorrheal in- 
fection, contamination with the colon bacillus, or irritation from lack of 
cleanliness may cause inflammation. Furthermore, irritating discharges derived 
from inflammatory conditions of the vagina and uterus may affect the hymen. 
Acute infectious diseases such as cholera, typhoid fever, variola, scarlatina, 
measles, ete., not infrequently produce secondary inflammations of the entire 
genital flat and play an important etiologic role in the origin of acquired 
atresia. ‘The inflamed hymen has a markedly reddened appearance and bleeds 
easily ; occasionally small excoriations are seen. The surrounding tissues have 
more or less the same appearance. The treatment must necessarily attack the 
primary cause. If special treatment of the inflamed hymen becomes necessary, 
on account of intense pain, a small piece of cotton saturated with a 10 per 
cent cocain solution is pressed against the hymen for a few minutes, after 
which it is cauterized with a 2 per cent solution of nitrate of silver, and 
protected against further irritation by a 10 per cent boracie acid ointment. 
This treatment may, if necessary, be repeated after three days. If, after in- 
fectious diseases, a purulent discharge from the genitals is observed, the physi- 
cian should make an examination in order, if possible, to prevent inflammation 
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with subsequent conglutination of the eroded vaginal walls and hymeneal folds. 
Vaginal douches, such as solutions of boracic acid, permanganate of potassium, 
or alum are useful for their astringent qualities. But far superior to the ordi- 
narily employed douches is the liquor aluminii acetici of the German 
Pharmacopoea, in the proportion of 1 ounce to 1 quart of water, at body tem- 
perature, given twice daily until the discharge subsides and complete restora-_ 
tion of the vaginal mucosa has taken place. By this treatment serious compli- 
cations may be prevented. . 

In some cases, a thick, tough hymen forms a decided obstacle to 
sexual congress. Futile suerises at coitus are followed by inflammation and 
small fissures, which, by way 
of reflex, may cause spastic 
contractions of the muscles of 
the pelvic floor, known as 
vaginismus. Such a malfor- 
mation is generally soon dis- 
covered and easily relieved by 
a sharp incision with the sur- 
geon’s knife. In the figure 
(146), however, I show a case 
in which this barrier still ex- 
isted after nine years of mar- 
ried life. ‘Treatment consists 
in cauterization of the fissures 
with the Paquelin cautery, in 
narcosis, and in divulsion of 
the vaginal entrance. Should 
a deep tear in the hymen 
cause a copious hemorrhage, — 
a catgut suture may become 
necessary. 

Traumatism.—Tears of 
the hymen are more frequent- 
ly the result of violent or ab- 
normal coition. They are, as_ 
Veit justly remarks (“ Die Er- 
krankungen der Vulva,” Hand- 


Fig. 146.—HymMen INTACT AFTER NINE YEARS OF MARRIED 


buch der Gynakologie, 1898, Ltrs. aN. ©, 
The manheiie was thick and tough and perforated by 
Bd. 3, iH i, p- 200), to be two small orifices. Oper. JunE 5, 1897. 


distinguished from the physio- 

logic injuries incident to the first eohabitation or childbirth. In such cases 
of abundant hymeneal hemorrhage adjacent parts are always injured. In one 
such case, a young, newly married woman was brought into the clinic almost 
pulseless. Upon examination a deep tear of the hymen was found which began 
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in the left upper quadrant and extended through the paraurethral tissue into 
the base of the clitoris. There are a number of instances recorded where 
hymeneal hemorrhages terminated fatally. The wound should be sewed up, 
and intercourse be interdicted for four weeks. 

Malformations.—From a practical standpoint, atresia is at once the 
most frequent and the most important of the malformations of the hymen. 
Hymeneal atresia is either congenital or acquired. The congenital atresia is 
always associated with anomalous development of the internal genital organs © 
and rarely causes any symptoms. In the majority of cases, however, the im- 
perforate hymen is the result of vaginal inflammation acquired in earliest 
childhood. Gonorrheal vulvo-vaginitis is the usual cause. In the observation 
reported by Madge (7'rans. Obst. Soc., London, vol. xi, p.. 218), four sisters, two 
to.ten years old, had hymeneal atresia while the fifth child, a boy, had phimosis. 
The girls were operated upon in the usual manner and did well. Circumcision 
was performed upon the boy. The vagina, uterus, ovaries, and tubes are well 
formed and functionally active in such eases. 

This condition of the hymen is rarely recognized until puberty, when, 
owing to the failure of the appearance of the menstrual secretion, suspicion 
is excited and an examination at once reveals the anomaly. It may, however, 
be discovered in quite young children by the accumulation of mucus within, 
causing the hymen to pout and appear as a whitish sac between the labia be- 
neath the urethra, becoming more prominent when the child cries. If this 
sac is cut open with a pair of scissors, a little mucus is discharged and no 
further difficulty 1s experienced. Such a case has recently been reported by 
Commandeur (Mem. et bull. soc. @obstétrique de Paris, February 18, 1904). 
The milky fluid consisted of vaginal secretion and contained a large amount of 
glucose. 

After puberty the condition is quite different; at each menstrual period 
the secretions are poured into the uterus and vagina, the more fluid parts 
are absorbed, and a thick, tarry substance remains. In the course of time, 
ordinarily between the ages of seventeen and twenty, the vagina may become 
distended into a sac large enough to fill the pelvis. The upper end of the sac 
is formed by the expanded uterus, which is pushed upward and is situated, 
as a rule, somewhat to the right of the middle line. The external os becomes 
distended until it entirely disappears, so that the cervical canal is apparently 
but a continuation of the vagina. The distinction between the uterine cavity 
proper and the cervical canal is marked by the internal os uteri, which, although 
much dilated, preserves its identity. One of the most important complications 
to be anticipated is the distention of the uterine tubes due to the damming 
of the retained menstrual secretions. We may assume that the same inflam- 
matory processes which, in childhood, cause the occlusion of the hymeneal 
membrane, also tend to the conglutination of the abdominal ends of the tubes. 
Thus the tubes become blind saes which fill wp with blood after the uterine 
cavity is distended ad maximum, 
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The symptoms of retention of menstrual blood with consecutive formation 
of hematokolpos, hematometra, and hematosalpinx, consist, in the 
beginning, in slight pain in the lower abdomen, occurring at regular intervals 
of four weeks. Gradually, these menstrual disturbances which are not accom- 
panied by the appearance of the menstrual flow, increase in intensity and 
duration. They take on the character of labor pains and of paroxysms during 
menstruation, but they also persist in the intermenstrual periods. 'urther- 
more, there is difficulty in urimation and defecation. 

The diagnosis is based upon both the anamnesis and symptoms and upon 
examination. The changes at the lower end of the vagina are quite character- 
istic. There is a marked, bulging, convex tumor of dark brown color, pro- 
truding between the labia, which fluctuates distinctly upon palpation; posteri- 
orly it is limited by the perineum, laterally by the inner surfaces of the labia, 
and anteriorly it reaches to the posterior margin of the urethra. If the tumor 
be sufficiently large to fill the lower abdomen—rising, as it may, as high as the ; 
umbilicus—the wave of fluctuation is readily transmitted from above down- 
ward as far as the tumor at the vulva. The rectal examination reveals an 
elongate sac filled with fluid, occupying the position of the uterus and con- 
forming in its general direction to the axis of the pelvis. Great care must be 
taken during examination not to rupture the thin tubal sacs, lest a fatal 
hemorrhage or an attack of peritonitis be induced. 

The treatment requires special precautions. Lives have been repeat- 
edly lost from sepsis coming on rapidly after opening these accu- 
mulations, especially where the tubes have been dilated. The blood adher- 
ing to the sac and the thin walls, together with the sudden change in the 
pressure upon the blood vessels, affords nutrient material for sepsis and a 
ready avenue for its entrance into the neighboring peritoneal cavity through 
necrosis of the thin walls. This danger will be avoided by a thorough cleans- 
ing of the field, by taking care not to infect the tract while operating, and by 
a careful packing with iodoform gauze, so as to protect the field for some days 
after operation. 

After cleansing the external genitals, the bulging membrane is opened by 
a erucial incision, dividing it into four triangular flaps. The thick, tarry 
fluid is allowed to escape slowiy; the canal above is washed out from five to 
ten minutes with a saturated boric acid solution, introduced through a long, 
curved, glass douche nozzle. Pains must be taken to empty the whole vaginal 
and uterine cavities of all the blood. An abundance of iodoform and boric 
powder is dusted into the vagina, and iodoform gauze loosely packed in from 
the vaginal vault to the outlet. The urine is drawn, the powder is sprinkled 
over the outside, and a pad of sterilized cotton laid on, held in place by a 
T-bandage. These dressings may be left im place four or five days or even 
longer, provided all is going well, and they do not become saturated earlier. 
At any time that they are wet with secretions they must be changed by bring- 
ing the patient conveniently to the edge of the table or bed, under a good 
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light, withdrawing the pack with forceps, and reinserting it with a packer, 
using every care to avoid contact of the gauze with fingers, buttocks, ete. 
By this mode of treatment sepsis will be kept out and one great danger 
eliminated. 

Another equally serious complication is the possibility of a rupture of the 
tubal sacs, with subsequent internal hemorrhage. For this reason Veit sug- 
gests, in cases where the presence of an hematosalpinx is established, opening 
the abdomen first and extirpating the tubes, before the evacuation of the blood 
from the vagina and uterus is accomplished. 

Neoplasms.—Growths of the hymen are rare. There is but one case of 
sarcoma of the hymen recorded, observed by Singer. To the benign neo- 
plasms belong the cysts, of which Gellhorn (1. ¢.) has collected seventeen cases 
from literature. These cysts occur on either side of the hymen, but more fre- 
quently on the outer surface. They may attain the size of a cherry and are 
occasionally multiple. They are of no practical importance and demand in- 
terference only when the patient is alarmed. Simple puncture is sufficient to 
effect a cure. | 


CHAPTER XV. 


RUPTURE OF THE RECTO-VAGINAL SEPTUM AND RELAXED VAGINAL 
OUTLET. 


. Physiological support of the vaginal outlet (p. 273). 

Operations for recent injuries to the vaginal outlet (p. 275): External tear; internal, and 
combined external and internal tear; complete'tear of recto-vaginal septum. 

_ The intermediate operation for injuries to the outlet (p. 280). 

. Old complete rupture of recto-vaginal septum (p. 282): Operation for the same. Vaginal 

flap; liberation of rectum. Union of sphincter without perineal operation. 

. Relaxed outlet (p. 292): Operation for the same. 
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The Physiological Support of the Vaginal Outlet.—The “ vaginal outlet,” 
called “outlet”? with reference to its parturient function, or “ introitus,” 
“inlet,” or ‘vaginal entrance,” from its sexual function, forms the inferior 
extremity of the vaginal canal communicating with the external genitalia be- 
neath the pubic arch. While the vaginal canal above and within the pelvis is 
broader and more capacious, inferiorly it suddenly narrows down to an outlet 
which is a canal 4 to 5 cm. (2 inches) long. 

The posterior wall of the vagina in a sagittal section of the body forms a 
flattened S with the convexity of its lower curve directed forward behind the 
pubic arch. The peculiar funnel shape of the vagina—broad above and con- 

tracted below—appears most distinctly upon placing a woman who has never 
borne children in the knee-chest position and letting in. air, when the intra- 
pelvie portion of the vagina will balloon out, while the outlet or introitus re- 
mains tightly contracted, closely hugging the pubic arch. 

The mechanical theory advocated by some writers, that the closure of the 
outlet and its snug position beneath the pubic arch are dependent upon a thick 
wedge of tissue, a so-called * perineal body,” acting like a cork plugging a 
bottle, is erroneous. In consequence of this false conception absurd and un- 
necessary operations have been devised and extensivly employed for injuries 
in this situation. 

The error of this prevalent notion is evident upon examining the virginal 
outlet, where the vaginal outlet and anus are seen, both lifted well up under 
the pubic arch, and upon introducing the index finger into the vagina the pubic 
arch is felt in front, while posteriorly a broad, rounded, resilient band of mus- 
cular tissue, the levator ani, stretches behind the outlet from the right to 


the left pubic ramus. 
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This examination readily demonstrates the important fact that the vaginal 
introitus is but a narrow chink between this posterior muscular band and the 
pubic arch. By making backward pressure upon the posterior wall of the vagina 
within the introitus the band yields, to return to its former position as soon 
as the pressure is withdrawn. | 

The fourchette and the supposed “ perineal body,” lying between the four- 
chette and rectum, should now be closely examined by placing the index finger 
of one hand just within the vagina and the other in the rectum and palpating 
so as to measure the size and thickness of these structures. It will be found 
that they are but slight tissues incapable of giving any support to the super- 
jJacent organs. | 7 

The real supporting mechanism of the outlet is not the perineal body, but 
the anterior portion of the levator ani muscle. This broad, rounded muscle 
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Fic. 147.—NormMau Vaatinat OvurLer in A N ULLIPARA. 
The vagina is completely hidden, and there is no flattening across the anus and the gluteal furrow as in 


the case of a relaxed outlet. The little concentric furrows surrounding the fourchette below are not, 
as a rule, found in the virgin. 


arises on either side of the inner surface of the pubic ramus and passes back 
around the lateral vaginal wall to unite with its fellow behind the rectum, its 
fibers being intimately interwoven with the lateral walls of the rectum. These 
important anatomical relations may readily be detected in the living subject 
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by making pressure in each lateral sulcus of the vagina while one finger les 
within the rectum. 

From what has just been said, it is apparent that the vaginal outlet has no 
direct means of closure such as would be afforded by a powerful sphincter 
muscle, but depends for its support upon the indirect action of the levator 
muscle. For by the contraction of this muscle the lower end of the rectum is 
tightly lifted up under the pubic arch and the vagina flattened out and held 
up between the two. It is further important to notice that the position of the 
plane of the pubic arch, in front of the plane of the levator fibers, renders the 
closure far more efficient. It is this arrangement which gives the sigmoid 
curve to the lower extremity of the virginal vagina. 

With rare exceptions, the important injuries to the vaginal outlet affect its 
caliber alone, and arise during parturition. It is not difficult to appreciate the 
rationale of this, when we recall the fact that during the passage. of the 
child’s head, the outlet, normally from 2 to 3 cm. (4 to 1 inch) in diameter, 
is dilated until it forms a ring 28 cm. (10 or 12 inches) in circumference. 
In numerous instances, instead of the gradual and all-round dilatation of the 
outlet produced by repeated impacts of the advancing and retiring fetal head, 
the yielding is sudden and in one place, with rupture of the muscular fibers in 
consequence. The parturient canal represents a funnel within a funnel, the 
uterus and cervix representing the upper funnel, set within the upper vagina 
and outlet as the lower funnel. In consideration of this fact it is surprising 
that both the contracted outlets, cervical and lower vaginal, are not more fre- 
quently damaged during the passage of the large fetal ovoid. Injuries to the 
outlet similar in character often result from the removal of large submucous 
myomata lying within the vagina. The vaginal outlet may be injured from 
without by a variety of accidental causes, such as falling upon a chair 
post, or being gored by cattle, or in a child from sliding down a haymow 
on to a pitchfork handle, or sliding down a balustrade on to a low newel 
post. | 
The operation in all cases of injured outlet should be performed as soon as 
possible after the injury; all other operations at a later date act only as more 
or less efficient substitutes. 

Recent obstetrical injuries at the vaginal outlet may, for practical pur- 
poses, be classified under three heads: » 

1. External superficial tear. | 

9. Internal, and combined external and internal tear. 

3. Complete tear of the recto-vaginal septum. 

Recent External Superficial Tear—The simplest form of tear begins at the 
fourchette, extends backward through the skin in the median line, and involves 
the superficial wedge of lax tissue between the fourchette and the rectum; it 
may extend up into the vagina as far as the posterior column. This form of 
injury is the commonest and relatively the least important; it does not in any 
case affect the supporting structures at the vaginal outlet. 
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The only purpose of an operation for its relief is to avoid healing by granu- 
lation and the possible formation of a tender sear. 

Operation.—In its slightest forms, the external tear needs no further 
attention than strict cleanliness throughout the convalescence. 

A deeper injury, with a base 2 to 3 cm. ({ to 14 inches) in length, may 
be sutured immediately after delivery, or on the following day, when the 
patient should be brought across the bed under a good light, with the legs 
flexed on the abdomen and held by an assistant or by a leg holder. 

_ The necessary instruments are a needle holder, medium-sized curved needles, 
and catgut and silkworm-gut sutures. These instruments should be close at 
hand on a sterilized towel. The hands of the operator should be carefully 
washed immediately before operating. The labia are now held apart with the 
first and second fingers of the left hand, exposing a torn triangular surface on 
either side posteriorly. A needle, provided with a carrier threaded with a 
- catgut suture, is introduced in the sound tissue near the upper angle of the 
tear from } to } of 1 em. from its margin, brought out at the base of the wound, 
and reéntered, to emerge on the mucous surface opposite the point of. entrance. 
A similar suture is placed about a centimeter below this. When both these 
sutures are tied the wound is closed down to a shallow pit on the skin sur- 
face, where two or three superficial sutures may be needed to complete the 
approximation. 

The wound should’ be protected afterwards with iodoform and _ boric-acid 
powder. | tis: | 

Recent Internal Tear, and Combined External and Internal Tear.— Another 
common form of injury sustained in parturition is a slit in the mucosa, which 
may extend from the fourchette, or from the hymen, for 4 or 5 cm. up the 
vagina into one of its sulci. In another form the tear is forked and extends 
into both sulci. This injury is often caused by the head of the child starting a 
tear within the vagina, which is enlarged by the shoulder as it follows, plow- 
ing its way down between the levator fibers and their rectal attachments on one 
or both sides. If this tear happens to be continued forward, it becomes asso- 
ciated with the external tear and forms a combined external and internal 
tear. © : 
Neglect of this injury results at a later date in the serious disability which 
I describe as a relaxed vaginal outlet. The fact that this lesion within the 
vagina was not looked for by our older practitioners has induced many of them 
to assert that lacerations never occurred in their obstetrical practice. Teachers 
of obstetrics can not lay too much stress upon the necessity of a proper ex- 
amination after labor and proper attention to this neglected form of primary 
injury. : 

Immediately after the birth, if the labia are separated and the posterior 
vaginal wall inspected under a good light, the ragged, bleeding surface of the 
tear stands out in marked contrast with the smooth vaginal wall, although both 
alike are uniformly deeply congested. 


RECENT INTERNAL TEAR, AND COMBINED EXTERNAL AND INTERNAL TEAR. 277 


The Operation.—The lacerated surfaces must be repaired at once, or 
on the day following delivery, for a few sutures skillfully applied at this time 
will accomplish the work of many more at a later date. 

The patient should be placed as described in the operation for superficial 
external tear, resting upon a perineal drainage cushion. The use of an anes- 
thetic, advisable if she is nervous, can usually be dispensed with if the operator 
is deft and can work quickly. 

The following instruments are required: Needle holder, medium-sized 
curved needles threaded with carriers, 6 strands of silkworm gut, catgut sutures, 
a dozen intermediate silk sutures, a pair of scissors, and a Sims speculum or 
flat retractor. 

It is important to secure the utmost approximation of wound surfaces by 
sutures placed within the vagina. 

The upper angle of the wound is exposed by elevating the anterior wall of 
the vagina with the speculum or retractor. If the field of operation is obscured 
by blood, a temporary pack should be placed within the vagina above the 
wound. The first suture is introduced close to the upper angle of the tear, 
the next about 1 em. below this, and so on down to the skin surface. The 
needle enters from 5 to 10 mm. (4 to 2 of an inch) from the margin of the 
wound, according to the character of the tissue, and farther if there is much 
contusion; it emerges at the bottom of the wound, toward the operator, and, 
‘reéntering close by, is brought out again at a point on the vaginal mucosa cor- 
responding to the point of entrance. A second suture 1s introduced a centi- 
meter below this, with its loop directed toward the operator, and so on until the 
wound is closed. If an external tear is associated with the internal, as is usually 
the case, the opening remaining on the skin surface is now reduced to a shal- 
low pit, and so readily approximated by a few additional superficial sutures. 
Fach suture is best tied as introduced. Silkworm gut softened in warm water 
is the best suture material for the operation. These sutures may be left in the 
vagina for several weeks. 

I mention but to condemn, the practice of closing this form of tear 
by sutures passed altogether on the skin surface in a wide sweeping curve 
beneath the lacerated tissues, leaving the important portion within the 
vagina ununited, for by this means a pocket is left in the posterior vagi- 
nal wall which accumulates secretions, defeating union, or even. burrow- 
ing through the perineum and leaving a fistula. I have often found good 
broad union of the skin surface accompanied by a relaxed outlet or even 
prolapse. 

After Treatment.—It is unnecessary to keep the knees bound after the 
patient has returned to consciousness, if an anesthetic has been used, and there 
is no objection to her making gentle movements, turning carefully from side 
to side in bed, elevating the knees, ete. | 

The use of the catheter should be avoided if possible, and, if necessary at 
all, should be continued for a few days only after the operation. The bowels: 
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should be opened within two days afterwards; straining efforts during defeca- 
tion must be avoided. : 

The sutures may be removed in from eight to ten days after the operation, 
when the union will be found to be firm. 

The patient should stay in bed from twelve days to two weeks after an 
operation, and for four weeks more she should go about with care, and do no 
hard work or lifting. 2 

Recent Complete Rupture of the Bectarvaeiiel Sean —This laceration 
begins at the fourchette and extends through the skin perineum in the median 
line, and through the sphincter ani for a variable distance up the recto- 
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Fic. 148.—CompLere TEAR OF THE RECTO-VAGINAL SEPTUM, SHOWING THE CHARACTERISTIC 
PENTAGONAL Form. 


The opening is filled up with the anterior vaginal wall. At each end of the horizontal bar of the pen- 
tagon and below, slight eo indicating the sphincter pits, are seen. 


vaginal septum. The tear into the rectum forms a serious complication, de- 
stroying the function of the sphincter muscle and causing incontinence of 
feces and flatus. By this accident a sensitive patient is cut off from the com- 
pany of her nearest friends, and compelled to live in a state of isolation. 
Strange, however, as it may seem, if the operation is not performed at once, 


the patient may carry her malady for years without seeking the relief so readily 
afforded. 
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Operation.—An immediate operation is imperative. The parts should 
be suitably exposed, as described for the last operation, and under anesthesia, 
if the patient can not be perfectly controlled without it. The instruments re- 


quired are, a needle hold- 
er, scissors, curved needles, 
and catgut and silkworm 
gut sutures. The first step 
in the restoration is the 
closure of the rent in the 
bowel, which is effected 
by interrupted fine silk or 
fine silkworm gut sutures 
on the rectal surface, at 
the upper end of the tear. 
Each suture pierces the 
margin of the mucosa and 
appears on the septum 4 
/or.5 mm. (4 to +°inch) 
from the edge, to enter 
the septum on the opposite 
side, coming out again on 
the mucosa. The remain- 
ing sutures are passed in 
like manner, radiating out 
on to the skin surface and 
embracing the ruptured 
sphincter ends. The lower 


sutures alone are not suff- - 


cient to insure the sphinc- 
ter union without the ad- 
dition of a silkworm gut 
suture entering on the skin 
surface, emerging well be- 
hind the ends of the rup- 
tured muscle and travers- 
ing the septum, associated 
with another suture simi- 
larly placed passing direct- 
ly through the sphincter 


Fig. 149.—CoMPLETE TEAR OF THE PERINEUM, WITH WELL-DE- 
FINED SPHINCTER PITS AND RETRACTION AND THICKENING 
OF THE MUSCLE, wiTH A DEEP DIMPLE BEHIND IT. 


A vaginal cyst, due to inclusion of the vaginal mucosa in the 
healing process, is seen in the right sulcus in the sear area. Oper. 
Fes. 6, 1896. 


muscle. The tear, now presenting the appearance of the form just described, is 
closed by interrupted silkworm gut sutures, for the most part placed within the 
vagina. Each suture is tied as passed, and a few superficial catgut sutures are 
passed between them, to insure perfect approximation. This operation, when 
skillfully performed, is always successful, if a puerperal sepsis does not interfere. 
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The bowels should be moved on the third day, without straining, and 
opened every second day afterwards. Under no circumstances should they be 
allowed to become constipated. 

It is important that the patient should remain at least. two weeks in bed. 
The external sutures should be removed on the eighth day, and the internal 
a week or two later. 


nierioTr 


Fic. 150.—RUPTURE OF THE a ceneee SE & ORIGINALLY EXTENDING HIGH UP ALONG THE POSTE-- 
RIOR VAGINAL WALL, BUT NOW PULLED DOWN BY THE CONTRACTIONS OF THE SPHINCTER INTO A. 
SHALLOow Arc wiTH EXTREME SEPARATION OF THE SPHINCTER ENps. JUNE 21, 1897. 


The Intermediate Operation for Injuries te the Outlet—The intermediate 
period begins from five or six days and extends to two or three weeks after 
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labor, while the unrepaired perineal wound is undergoing eranulation and 
cicatrization. The parts at the bottom of the wound, naturally in close juxta- 
position, often unite by first intention, while the remaining area is engaged in 
throwing off sloughing particles, Syamaranng and cicatrizing. In a few days 
small pink granulations are visible over | 
the wound area, while the marginal epi- = 
thelium as a fine white line invades _ 

it on all sides, contracting the wound 

from day to day. The granulating sur- 

face and the adjacent area is rigid and 

flushed by the new vascularization. The 
intermediate period, although not often | 
selected as a time for operative inter- | 
ference, on account of prolonging the 
detention in bed, is not altogether un- 
satisfactory, for a well-performed opera- 
tion will be almost surely followed by 
a good result. 

The wound is best exposed by plac- 
ing the patient on a table, with flexed 
thighs, under a good light. Local anes- 
thesia by means of cocain will, as a rule, 
be sufficient. This is secured either by 
saturating a pledget of absorbent cotton 
with a 4 per cent solution, applying it 
for ten minutes to the wound and sur- 
rounding tissue, or by injecting a few ; | 
minims around the margin of the wound. mare te hee tee, HECTOS 
With a sharp scalpel or spoon curette, __ The sphincter pits are seen below on both 

sides of the rectal orifice, the shortened sphinc- 


the operator vigorously scrapes off the ter muscle is much thickened, and there is a 
characteristic pit just below it. The red line 


eranulations, using also scissors and for incloses the area to be denuded; it must not be 
: forgotten that the triangles seen extending up 
ceps as needed to effect the denudation. into the vagina are greatly foreshortened. 


The peculiarity of the tissue will be 

found to be its friability, which makes it difficult to denude evenly in the usual 
way with scissors and forceps. The denudation must everywhere extend down 
into the sound tissue below. If some time has elapsed since the injury, it will 
be necessary in denuding to allow for considerable contraction of the wound. 
In this case strips of adjacent mucous membrane must also be removed. 

The sutures should then be passed as described in the repair of recent 
injuries, according to the character of the tear, whether external superficial, 
internal, or combined internal and external. It is important to avoid intro- 
ducing the sutures too close to the edge of the wound, in order to guard against 
the danger of their working through a becoming loose. The after treatment 
is the same as has been described in the previous section. 
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If the injury to the vaginal outlet has not been repaired. during the puer- 
peral period, one of the two following conditions will be found at a later date: 
complete rupture of the recto-vaginal septum, or relaxed vaginal 
outlet. 

Old Complete Rupture of the Recto-vaginal Septum.—In from four to six 
weeks after labor the extensive lacerated surfaces of a ruptured recto-vaginal 
septum contract down to a branching scar, forming a sharp ridge across the 


Fig. 152.—ComMPLETE TEAR OF THE RECTO- 


VAGINAL SEPTUM. DENUDATION COMPLETED. VAGINAL SEPTUM. 
Rectal sutures introduced, but not tied. 
: 1 few Note the position of the silkworm gut tension 
bow el, below which a ee red suture introduced well behind the sphincter 
folds of everted rectal mucosa pro- ends and passing up through the septum. 


ject (looking like hemorrhoids and 

sometimes mistaken for them). In the absence of the perineum, rectum and 
vagina have a common outlet, or cloaca, characteristically pentagonal or 
triangular in outline. Notwithstanding the absence of the perineum, pro- 
lapse of the vagina and uterus but rarely occurs. This fact is irreconcilable 
with the view commonly held that the function of the perineum is to plug 
the pelvic outlet like a cork. The correct explanation is to be sought in the 
different locations of the tear; in most cases it extends up the median line, 
and only branches superficially into the sulci, leaving the lower fibers of 
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the levator ani muscle uninjured. When, in rare instances, the rupture 
passes through the perineum centrally and also extends deeply into one or both 
sulci, prolapse may occur. | | 

The sphincter ani muscle in cases of complete tear will vary in form, 
in different cases, from a simple broken circle, with its ends still bound to- 
gether, all the way to a shallow arc, in which case the muscle is short and thick 
with a deep dimple in the skin behind it. A smooth glazed depression, at 
times puckered or pitted, at the lower angle of the perineal scar, frequently 
serves as the sphincter landmark. A straight sphincter is the result of frequent 


contractions pulling down the angle of the tear so that ultimately a deep tear | 
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Fig. 154.—ComMPpLEeETE TEAR OF THE RECTO-VAGINAL SEPTUM. 


The rectal sutures all tied except the silkworm gut tension suture. The sutures are introduced but 
not tied in the right vaginal sulcus, one of silkworm gut and two of catgut above it. 


comes to look like a superficial one. Thus the extent of separation of the 
ends of the muscle becomes a measure of the depth of the original tear. It is 
sometimes difficult to identify the sphincter ends upon simple inspection, but 
by pulling on or pinching the muscle so as to stimulate a contraction, the posi- 
tion of the ends may always be discovered. It is important not to be misled, 
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by the ability of the patient to retain feces, into the error of thinking the tear 
can not be complete, for where the original rent is shallow and the cicatrix 
in the angle binds the ends firmly together, the sphincter will often contract 
efficiently up to this point. A similar result is, in fact, all we can hope to 
attain by the best plastic operation. 

Operation.—Women with complete rupture of the septum sometimes have 
a chronic diarrhea. When this is the case the only preparation necessary is an 
injection high into the bowel a few hours before the operation, clearing out all 
fecal matter. In other cases a free purgation must be secured the night before 
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Fic. 155.—CompLETE TEAR OF THE RECTO-VAGINAL SEPTUM. 


Rectal and vaginal sutures all introduced and tied, and the perineal sutures in place, but not yet tied. 


operation, followed by an enema in the morning. Carbolized and mercurial 
solutions, if used at all in other cases, must never be used for irrigation here, 
on account of the danger of fatal poisoning from absorption through the bowel. | 
To prevent discharges from contaminating the field, one or two pledgets of 
iodoform gauze wrung out in warm water are pushed up into the lower bowel, 
to be removed when the operation is completed. The instruments necessary 
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are scalpel, dissecting forceps, Emmet’s left-curved scissors, needle holder, 
curved needles, and catgut and silkworm gut sutures. The area to be denuded 
must be outlined with the scalpel, which follows the direction of the scar tissue 
in a general way, greatly exaggerating its outlines; the cardinal principle in 
the denudation is to reproduce as nearly as possible the original injury. 
The first incision splits the septum and includes the sphincter ends, from 
which a line is continued up under the pubic arch on either side: thence it goes 
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Fic. 156.—CoMPLETE TEAR OF THE RECTO-VAGINAL SEPTUM. 


All three sets of sutures introduced and tied, the catgut suture cut off and the silkworm gut left long. 
The outlet is pulled open a little in order to show the inside suture. 


down into each vaginal sulcus and back again, meeting in front of the posterior 
column, 1 to 2 em. (# to $ inch) above the first incision in the septum. All 
of the tissue included within the outline is now removed. Begin at one of the 
sphincter ends, catching it up with tissue forceps and cutting it free with curved 
scissors. Continue the denudation around the sharp edge of the septum to 
the opposite end of the sphincter, which is denuded in the same way, taking 
care to remove all scar tissue. A second strip above and parallel to this 1s 
next cut off, a third, and so on, continuing the denudation up into the vagina 
until the whole area within the outline has been removed. It is important to 
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bear in mind that the denudation within the vagina must extend 1 cm. or more 
($ inch or so) above the angle of the tear in order to avoid the tendency to 
form a recto-vaginal fistula at this point. Silkworm gut and catgut sutures 
are best adapted to the approximation of the denuded surfaces. Half-deep 
sutures of catgut are preferable for closing the rectal side of the tear, and for 
securing accurate approximation between the silkworm gut sutures, which are 
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Fig. 157.—ScHEME OF THE OPERATION FOR COMPLETE TEAR OF THE RECTO-VAGINAL SEPTUM LAID ON A 
FLAT SURFACE. 


The torn sphincter muscle is indicated by dotted red lines cross-hatched at each end. The deep in- 
dentation on the under side of the figure represents the rectal side of the tear, and the two red triangles 
above, one on each side, represent the denudations extending up into the vaginal sulci. The sutures are 
passed first on the rectal side, A, radiating out into the perineum, then in the vaginal sulci, B, and finally 
on the perineal side, C. The cross-marked sutures are of catgut and the plain ones of silkworm gut. 


Note especially the silkworm gut sutures passed in behind the sphincter ends and up into the septum. 
It is best to use fine silk in the rectum. 


used at wider intervals. The complication of the torn bowel is first disposed 
of by a series of interrupted rectal sutures, commencing at the upper angle of 
the tear, entering each suture at the margin of the rectal mucosa, and emerging 
on the wound surface 4 to 5 mm. (7s to 3 inch) distant, reéntering on the 
opposite side and coming out again on the margin of the mucosa at a point 
corresponding to that of entrance. This suture may be tied at once and dropped 
into the rectum, and a little less than a half centimeter (4 inch) below this 
another suture passed in lke manner, tied, and dropped, and so on until the 
whole of the rectal rent has been obliterated down to the sphincter. One of 
the most important points in the operation now is to secure an accurate approxi- 
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mation of the sphincter ends by two or three sutures radiating from the rectal 
out on to the skin surface. The contractions of the sphincter render it neces- 
sary to assist these sutures with one of silkworm gut introduced well behind 
to the denuded ends and passing up through the septum. When this has been 
done the rectal rent is repaired, the wound is reduced from a complicated one 
involving three surfaces—rectum, skin, and vagina—to a simpler wound in- 
volving vagina and skin perineum. 

The next step is the repair of the vaginal wound by a silkworm gut suture 
in either sulcus, reaching down to the series of rectal sutures, at the bottom of 
the wound. The loop of the suture should 
lie in a plane nearer to the operator than its 
points of exit and entrance, so as to lift up 
the tissues at the bottom of the wound when 
it is tied. Superficial and half-deep catgut 
sutures complete the union within. — 

There still remains an opening on the 
skin surface, which is readily brought to- 
gether by a silkworm gut suture, aided by a 
few superficial or half-deep catgut sutures. 

An imperfect, improper perineal union, 
without union of the sphincter, is shown in 
Fig. 158. An operation of this kind must 
be done over again, in order to obtain better 
union of the tissues on the vaginal side, to 
get rid of the unsightly perineal scar tissue, 
and to unite the divergent sphincter ends. 

The Use of a Vaginal Flap with the Direct 
Suture of the Sphincter Muscle——The follow- 
ing method of closing a complete tear is a 
more ideal procedure than that just de- 
scribed, both in its immediate and its remote 
results, but it is more delicate, and more 
dificult of performance. It aims at two 
improvements upon the classical operation: 


The first is the turning down of an apron = Fic. 158.—Snows A_ Bapty CLosep 
; PERINEUM WITH EXCESSIVE ScaR 


of tissue from the side of a torn septum Tissuk IN WHICH NO UNION OF THE 
7 . ° ° SPHINCTER ENDS HAS BEEN SECURED. 
hinged at the neck, so as to avoid passing R., Ocr. 12, 1901. 


any sutures on the rectal surface; the second 
is the dissection and liberation of the ends of the sphincter muscle, so as to 
bring them into direct apposition by suture. The steps of the operation are, 
briefly, as follows: 

Fig. 159 shows a complete tear; laterally are seen the pits of the torn 
sphincter. The line A-B marks the transverse incision separating the tissues 
below this line, which are to be liberated and turned down so as to form the 
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apron, instead of being cut away, from 
the tissues above this line, which are 
to be denuded as usual. The line at A 
and B may be extended down parallel 
to the bowel as shown in Fig. 160, in 
order to facilitate the dissection of the 
sphincter ends. With practice in find- 
ing the sphincter, however, this is not 
usually necessary. 

The Apron.—In liberating the 
apron, or flap, care must be taken not 
to make it too thin on the vaginal side 
in order to avoid possible sloughing, and 
the operator must also be on his guard 


Fie. 159.—THe DENUDATION IN A CASE OF 
CoMPLETE TEAR IN WHICH THE TISSUE BE- 
LOW THE LINE A, B, HAS BEEN LEFT SO AS 
To FoRM AN APRON WHICH IS TO BE Dis- 
SECTED LOOSE AND TURNED DOWN IN THE 
MANNER SHOWN IN THE NExT FIGURE. 


against cutting too close to the 
rectum. A fleshy, vascular flap 
is desirable. After turning down 
the flap the tissues in the sphinc- 
ter pit are picked up with dissect- 
ing forceps and the operator cuts 
skillfully into the tissues around 
the elevated point with a pair of 
curved scissors, first on one side 
and then on the other, so as to 
expose and draw out the sphincter 
ends. When this is done on both 
sides the ends may be united with 
the interrupted, buried, catgut 


Fic. 160.—Two LATERAL INCISIONS AND THE DISSECTION 
sutures as shown in Fic. 161. OF THE APRON SEEN IN Fia. 159, SERVE TO LAY BARE 

‘ 3 . THE SPHINCTER AREA. THE MUSCLE IS THEN PICKED 
The denudation on the vaginal Ur anp DIssEcTED OUT AS SHOWN. 
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side is similar to that described in the operation for relaxed vaginal orifice, and 
the suturing also is done in the manner shown in Figs. 174, 175, and 17 6. 
After closure of the sphincter, and after the vaginal are: have been 
placed and tied, the wound presents the form shown in Fig. 162. The next 
important step is to pass a silkworm gut suture through the sphincter, extend- 
ing down to the bottom of the denuded septum. The rest of the perineal 
wound is then closed with silkworm gut 7 | 
and catgut. Finally, the sides of the 


Fic. 161.—SpPHiIncTeER Enps UNITED By THREE Fic. 162.—Tur VacinaL WouND SEEN IN 
BuriED Cataut SuTuRES. THE APRON WHICH Fiq. 161 1s CLosED AS IN OTHER PERI- 
PROTECTS THE WOUND FROM THE BOWEL IS HELD NEAL OPERATIONS.. 

BY THE FORCEPS. 
The perineum is about to be closed by 


deep interrupted sutures represented by D 
and E. The sphincter muscle which has 


a 1 TS 

jee sash brought together with deli been united by buried catgut sutures is held 

eate silk sutures as shown in Fig. 165. firmly splinted by the silkworm gut suture 
: . ; F,F. Instead of going round the muscle, it 

It will be seen that in this way all the P best to make this es transfix it ais 
: . 2 oth sides, entering and emerging near the 

suturing is done outside the bowel. The points A and B. 


formation of this little apron was first 

suggested by Dr. C. Warren, of Boston. Sloughing of the apron, owing to 
anemia, sometimes occurs, but, as a rule, does no harm, the necrotic tissue 
being only superficial. The direct suture of the sphincter ends has been done 


by Laconte, by Baldy, by Leopold, by Dickinson, and by C. E. Ristine. 
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Liberation of the Rectum in Complete Tear of the Septum.—A skillful plan 
of treating deep complete tears has been devised by Dr. George H. Noble, of 
Atlanta, Ga. (Trans. Amer. Gyn. Soc., 1902, vol. 27, p. 357), which consists 
in splitting the recto-vaginal septum, detaching the rectum from the vagina, 
and drawing down the anterior rectal wall through and external to the anus, 
in this way obviating the necessity of 
passing sutures on the rectal side of the 
tent, in the method just described. 

“The line of incision starts on the 
external side of the sphincter dimple, 
at a point close to one end of the 
sphincter muscle, care being taken not 
to cut the skin at this point. It follows 
the edge of the sheath of the muscle, 
passing between it and the rectal mu- 
cosa, making the flap at this point as 
thick as possible. It then turns upward 
and forward to the cellular interspace 
of the recto-vaginal septum, splitting 
it in the center, and returns on the 
opposite side to a place corresponding 
to the starting point. This makes an 
Incision similar to the ordinary. flap- 
splitting operation, except at its ex- 
tremities. The incision is best made 
with a pair of sharp-pointed scissors. 
After cutting through the cicatricial 
structures to the healthy tissue beneath, 
two pairs of light compression forceps 
are placed on the rectal flap some dis- 
tance on. either side of the center, em- 
bracing in their grasp the entire thick- 
_Fig. 163.—Arrer Passing att Tue Sururrs ness of the rectal wall. The left hand 


ON THE VAGINAL AND PERINEAL SURFACES : 
THE Stipes or THE Apron, 4, C, B,1n Fic. Should be protected with a rubber glove 


162 ARE Broucut ToGETHER BY FINE SILK : : 
SUTURES AS SHOWN IN THIS FIGURE. IF THE and the index finger passed into the 


FO GRE Je ANDMIC TT CAN BE_CUT. . rectizm: beyond siber wile ynotnt nes! AeewEE 
BOUNDING SO EIN. tion as a guide to prevent perforation 
of the rectal flap. The forceps are held 

with the remaining fingers of the left hand, and, as slight traction is made 
upon them, ridges or bands of tissue will form across the line of incision; 
these are cut as they appear. The point of the scissors used in the dissection 
should be turned slightly in the direction of the vagina, that is, away from 
the rectum to avoid liability of perforating the latter. Unless care is observed, 


the tendency will be to cut the flap too thin, so as not to embrace the entire 
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thickness of the rectum; this can be avoided by confining the incision to the 
cellular interspace. 

“ After reaching this stage of the operation there is no longer any necessity 
for the finger in the rectum. It should be withdrawn, the glove removed, and 
the hands resterilized. The torn surface of the perineum is next denuded and 
the excess of the vaginal flap cut away. Two kangaroo or ten day catgut 
sutures are inserted deeply into the perineum behind one end of the sphincter 
muscle, passed to the opposite side, taking up, in crossing, the thickest part of 
the rectal flap (about its middle portion) without penetration of the rectal 
mucosa, and returned to the other end of the sphincter ani, to issue at a point 
corresponding to the place of introduction (Emmet sutures). In exceptional 
cases the sphincter muscle may be very much shortened or retracted, and its 
ends require approximation by buried sutures to secure the best immediate 
results. When the Emmet sutures are tied the wound is converted into the 
condition of a simple perineorrhaphy, and is then completed by some method 
employed for incomplete tear.” . : 

Union of the Sphincter without Perineal Operation.—A case sometimes oc- 
eurs in which the perineum is well restored, but the sphincter ends are still 


Fig. 164.—SHows THE INcISION IN THE PERI- Fic. 165.—SHows THE SPHINCTER ENDS OBLIT- 
NEUM, Mapr To Expose THE SPHINCTER ERATED AND UNITED BY CATGUT SUTURE. 
ENps IN A CASE OF COMPLETE TEAR IN WHICH : 

THE PERINEUM HAS BEEN RESTORED WITH- It is best to use two or three sutures and to 
OUT SECURING SPHINCTER UNION. splint the ends in addition by a silkworm gut 
suture which transfixes both ends of the muscle 


and passes up into the septum. This is not shown 
in the next figure. 


separated, and the patient has, consequently, no satisfactory control over the 
passage of gas and of fecal movements. Such a case ig shown in Fig. 164, 
operated upon Dec. 8, 1897. The method of operation adopted in this as in 
other similar cases, was to make a horseshoe incision on the perineal surface, 
and turn down a flap of tissue toward the bowel, similar to the apron described 
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in the preceeding section. ‘This is done to avoid placing sutures on the side 
of the bowel. The ends of the incision must be carried far enough down on 
either side to expose the sphincter muscles, which can usually be readily felt 
between index finger and thumb. After liberation 
of the sphincter, as shown in Fig. 165, the ends 
are united by two or three interrupted catgut 
sutures. It is important at this juncture to pass 
a silkworm gut suture just through the skin 
behind the ends of the incision, transfixing the 
sphincter end of one side, passing up through the 
septum, and then passing down and out, transfix- 
ing the opposite end. Before tying this suture, 
the silk or catgut sutures may be placed as shown 
in Fig. 166. After this the silkworm gut suture 
may be tied tight enough to take the tension off 
from the buried sutures. | 
The after treatment of these cases may be con- 
ducted in one of two ways. LEither the bowels, 
which were well emptied before the operation, are 
Fie. 166.—SHows THE Sruinc- evacuated on the third day following operation, or 
TER ENDS UNITED AND THE ; p ; 
Skin Wowunp Cuosep. the evacuation is put off for eight or ten days. If 
the bowels are to be moved on the third day it is 
well to give a dose of compound licorice powder or cathartic pills on the eve of 
the second day in order to secure the movement the next morning. Great care 
must be taken to keep the parts from being soiled, and, if necessary, the peri- 
neum should be well irrigated with a boric acid solution and a fresh dressing 
appled. I prefer for my part keeping the bowels locked and feeding the patient 
for from seven to ten, or even twelve, days on nothing but albumen. The total 
amount of albumen given in ten days amounts to about one liter and a half. I 
begin by giving two teaspoonsful of albumen in water every three hours, in- 
creasing this amount on the fourth day to four teaspoonsful, on the last day, 
say the tenth, she receives two drachms of the compound licorice powder in the 
evening, followed by an oil enema in the morning. It is best to let the bowels 
move with the patient lying on her side to avoid straining. When albumen 
alone is given there are no scybala and the action is a perfectly normal one 
unattended by any danger or difficulty. 


THE RELAXED VAGINAL OUTLET. 


The name “ relaxed outlet ” describes a loose, gaping introitus, a condition 
which is more frequently observed after multiple childbirth, each successive 
delivery distending the orifice, until it appears like the mouth of a bag with- 
out its drawstring, as Dr. T. A. Emmet has long been in the habit of de- 
scribing it. Although a frequent ailment, it is rarely recognized except under 
the guise of some one of its attendant and accidental features, such as “ rec- 
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tocele,” ‘“ cystocele,” or ‘‘ rectocele and cystocele,” or “laceration of the peri- 


neum ” in varying degrees. 

Clinical Appearance.—Upon inspection of such a patient, lying on the back, 
with the legs flexed, the cleft of the buttocks appears flattened and broad; the 
anus is often wide, somewhat everted, and displaced backward; the sphincter 
ring is clearly seen. The skin perineum is often preternaturally deep and the 
fourchette intact. In other cases the skin surface of the perineum is torn as 
far back as the sphincter ani. ‘The intact deep perineum has long been 
a gynecological stumbling block, on account of the inveterate habit of physi- 
cians of estimating the functional activity and efficiency of the vaginal outlet by 
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Fic. 167.—M2ErHoD oF DEMONSTRATING A RELAXED VAGINAL OUTLET BY HOOKING THE FINGERS IN THE 
VaGINA ON Boru SIDES AND PULLING OUTWARD AND BACKWARD. 


The entire vagina and the cervix of the uterus are exposed by the fingers as by a speculum. 


its depth on the skin surface; a “ good perineum,” signifying that the distance 
from fourchette to anus measures 24 em. (1 inch) or more, whence the faulty 
conclusion is drawn that the support at the vaginal outlet must likewise be 
“good.” The fact is thatin many of the worst forms of relaxation 
the perineum is deeper on the skin surface than before child- 
birth, a condition due to the overstretching of the external skin at the time 
the outlet was broken down. 

On separating the labia in a case of relaxed outlet the vaginal walls appear 
more or less pouting, and either the anterior or posterior walls may protrude 
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to a marked degree. In rarer cases, lateral, anterior, and posterior walls all 
protrude. 


The relaxed condition of the vaginal outlet may be demonstrated in a variety 
of ways. Upon instructing the patient to bear down, both anterior and pos- 
terior walls roll out, bringing into view a considerable portion of the lower 


Fic. 168.—Trst For THE RELAXED VAGINAL OUTLET, SHOWING HOW THE PosTERIOR VAGINAL WALL 
DROPS WELL AWAY FROM THE ANTERIOR WALL BY SIMPLY PLACING THE PATIENT IN Sims’ PostTuRE. 


The external skin perineum is well preserved, but in spite of this there is a large lax, gaping orifice. 


vagina. We are thus enabled to estimate the effects of lifting, walking, or 
straining at stool upon such a patient. If a finger is placed upon the cervix 
uteri, during the act of straining it will be felt descending in the axis of the 
vagina toward the outlet. The descent is especially marked if the patient is 
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examined in the erect posture, when the surgeon will also be still better able to 
judge the effect of exercise upon her pelvic organs. 

Upon placing the patient in the left lateral position and elevating the upper 
right buttock, air rushes audibly into the vagina and the posterior vaginal wall 
drops away from the anterior, leaving the gaping outlet as a large hole in the 
pelvic floor (see Fig. 168). 

Palpation in the dorsal position reveals other important deviations from the 
normal outlet. The perineum is often but a lax, thin partition which may 
easily be gathered up between thumb and forefingers of 7 2 
both hands and lifted up over the urethra and the clitoris. “y 
Many physicians are misled by the fact that, when the 
patient is lying in the dorsal position, the deficiency is 
apparently filled out by the lax anterior and posterior 
vaginal walls. Touch, however, ought to demonstrate at 
once that the protrusions are loose, baggy tissue, incap- 
able of affording any support. So far from doing so, 
they serve as danger signals, indicating a progressive 
descent of the vaginal walls and the uterus. 

Further palpation shows that the strong lower levator 
fibers stretching from one pubic ramus to the other, and 
supporting the outlet, have disappeared; in their place, 
the levator fibers are found more or less parallel to the 
lateral walls of the vagina. In the relaxed outlet, there- 
fore, there is both a change in the direc- 
tion of the lower levator fibers and a 
difference in the size of the levator loop 
surrounding the posterior vaginal wall. 
The broad, powerful transverse band, 
from pubic ramus to pubic ramus, has 
been replaced by a long, sharp-edged, 
lax loop, whose lumen is filled up by 
such soft, weakly resisting structures 
va vaginal walls and rectum. Fic. 169.—CALIBRATOR FOR MEASURING THE 

The lesion is not always the same ; DEGREE OF RELAXATION OF THE VAGINAL 

. - OUTLET; GRADUATION IN CENTIMETERS. 
the. levator ani on one side Beane The blades are closed and introduced just 
times remains intact, while its fellow within the outlet and then opened as far as they 

‘ ‘ will separate easily. The figures on the scale 
of the opposite side is severed from its measure the degree of the relaxation. 
rectal and vaginal attachments. The 
difference in the direction of the fibers of the two sides is then marked, for 
while the intact side preserves a more or less horizontal direction, its broken- 
down fellow hangs parallel to the lateral vaginal wall, at which point the 
finger may be buried in the deep sulcus between the rectum and the levator. 
Again, the attachment of the fibers on one side may be nearer the outlet than 


the fibers of the opposite side, which lie in a different plane. 
20 | ; 
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While the eversion of the relaxed outlet is often evident upon simple inspec- 
tion, it may be most characteristically demonstrated by placing the thumbs on 
either side of the outlet behind and pushing outward and upward. 

In many cases of reflex disturbances a relaxed outlet can be detected only 
by examination under an anesthetic, for during a conscious examination the 
weakened levator is under tonic contraction and more or less efficiently closes 
the outlet, whereby the examiner may be so far deceived as to estimate a marked — 
rolacetin as one of minor degree, or even to overlook the condition ee 
I call these cases “‘ concealed relaxations.” 

Tt is a curious anatomical fact that the hymen is often better preserved in a 
relaxed than in a normal parous outlet. The explanation les in the mechanism 
of parturition. In the lax outlet the distention has not been equal on all sides; 
rupture has occurred, and the hymen has given away in one or two directions. 


Fig. 170.—TeEst oF AN EXTREME RELAXATION OF, THE VAGINAL OUTLET. 


Four fingers are easily introduced into the vagina and the thin pelvic floor pushed out, everting the 
rectum, and showing the entire absence of support. 


Thus the sequence of precipitate labor may be the curious anomaly of a greatly 
overstretched outlet. with an overstretched hymen, torn, in but one or two 
places. 

It is a good plan always to measure and record the degree of relaxation 
by using a calibrator like that figured in the text (see Fig. 169). By intro- 
ducing the instrument closed, when it is about the size of the index finger, and 


a a ee 
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then opening it with gentle pressure until resistance is felt, the degree of 
relaxation is noted and read off on the graduated rod as four, six, or more 


centimeters. 


Operation—The rational treatment for the relaxed outlet is resection. 
There are in general two modes of operating—the posterior median, and the pos- 


Fia. (71 ReLAKED VAGINAL OUTLET. 


The fingers are demonstrating the position and the direction of the lower fibers of the levator ani 
muscle, which is grasped between them. The almost vertical direction of the levator loop is especially 
noteworthy as the most characteristic feature. 


terior bilateral exsection of the superfiuous tissue, followed by suture. Since 
the natural outline of the vagina in cross section near the external orifice is 
Heshaped, the obvious inference is that the vaginal tissues will unite to best 
advantage in the limbs of the Hf that is in the sulci. This I believe is a 
correct inference, and I prefer, therefore, a bilaterally symmetrical opera- 


tion extending up both sulci, based on the procedure of Dr. T. A. Emmet, of 
New York. 
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It is necessary to exaggerate slightly the effect of the operation in narrow- 
ing the vagina in order to counterbalance a slight relaxation which always fol- 


lows. 


The first step is to determine the limits of the denudation; this 1s done by 
means of two tenacula shaped like a shepherd’s crook, fixed on either side at the 
junction of the hymeneal ring, or its remains, leaving sufficient tissue across 
the anterior vaginal wall between the tenacula to make a small outlet when 


Fic. 172.— RELAXED VAGINAL OUTLET IN A 
VII-paRA, WITH PERFECT PRESERVATION OF 
THE HyYMEN, EXCEPT IN THE MEDIAN LINE 
POSTERIORLY. 


Forceps were not used in any of the labors. 
Operation, JUNE 1, 1897. 


the tenacula are brought together. 
These points mark the upper lateral 
limits of the resection. If they are 
fixed too near the urethra too much 
tissue will be removed and the new 
outlet will be too contracted; on the 
other hand, if they are fixed too low 


Fic. 173.—RELAXED VAGINAL OUTLET, 


Shepherd’s-crook tenacula fixed in both sides 
just within the hymen, mark the limits of the de- 
nudation. The tenacula are crossed to show the 
size to which it is proposed to reduce the recon- 


structed outlet. 


down, the new outlet will continue to be too large, notwithstanding the opera- 
tion. The correct pattern to have in mind in resecting is the nulliparous 


outlet. 


_ 
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A third tenaculum is now fixed in the vagina in the median line posteriorly, 

on the crest of the vaulted prominence of the rectocele, or posterior column 
(see Fig. 174). : 
With these three points fixed, the area of denudation must now be out- 
lined with a sharp scalpel. The bloody outline obviates the ability to error 


Fig. 174.—RELAXED VAGINAL OUTLET. 


Showing the shepherd’s-crook tenacula fixed at the sides, below the urethra, and the tenaculum 
forceps drawing the posterior columna downward, so as to expose the lateral vaginal walls where the 
triangular denudations are made. 


in a free-hand denudation. No one pattern-will fit all cases; as an excessive 

relaxation requires a more extensive resection than one of moderate degree. 
The surface to be denuded is irregular in outline and occupies several planes, 

making it difficult to represent it adequately in a picture. Jn making the out- 
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line the central tenaculum and one of the lateral tenacula are drawn widely 
apart, downward, and outward, exposing one of the vaginal sulci. If there 
be a moderate degree of relaxation the apex of the triangle outlined in each 
| sulcus is situated 3 cm. (14 inches) 
within the outlet. By depressing 
the convex posterior vaginal wall 
a distinct line will be seen at the 
juncture of the anterior and lateral 
walls. An incision should be made 
down to the lateral tenaculum > 
through the vagina, parallel to and 
just below the anterior wall. From 
the same point within, the second 
side of the triangle is made by an 
incision down to the tenaculum at 
the crest of the rectocele. A narrow, 
triangular, undenuded area remains 
between the two triangles thus 
formed in the sulci (see Fig. 175). 
The outline is now completed by 
a semicircular incision extending 
around the posterior wall, keeping 
within the hymen above, but em- 
bracing any scar tissue seen below. 
The center of this line falls 3 to 
4 cm. (1 to 1$ inches) below the 
tenaculum fixed in the posterior 
column. The area thus outlined 
The silkworm-gut tension suture is placed in the 18 als idly denuded with Emmet’s 
triangle on the right side. The dotted lines repre- right-curved Scissors, removing the 
sent the part of the suture which lies ‘concealed } 
under the surface. The short piece of the suture whole thickness of the vaginal walls 


visible as a white line at the bottom of the denuda- . Z 1 1 
tion is the part which is exposed by bringing the in long strips 3 to 4 mm. (a5 to s 


eee wee bottom of the noone and reénter- in ch) broad. At fir st the strip a | 

, tissue follows the line of the incision 
down to the apex of one of the triangles; then it continues back, and is carried 
to and fro across the front and up into the other triangle; frequently the whole 
outlined area can be removed in a single strip. The dissection is often facili- 
tated by running the ends of the scissors beneath the lax tissue on the floor of 
the vagina. Arterial and venous hemorrhage from cut vessels is sometimes 
free, but the venous flow lasts only a short time and ceases spontaneously. An 
actively spouting artery should first be clamped for a time in the artery for- 
ceps, and if it persists in bleeding it may be tied after a few moments with eat- 
gut. By judicious application of the deep tension and the approximation su- 
tures, much hemorrhage can be checked without the use of buried sutures at all. 


Fig. 175.—RELAXED VAGINAL OUTLET. 


ea 
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The large wound area is now accurately approximated by means of from 
three to four silkworm gut sutures, and from eight to twelve half-deep and 
superficial catgut sutures. But one silkworm gut suture is placed within the 
vagina, in either sulcus. An assistant exposes one of the triangular areas by 
drawing the tenacula at its base downward and outward; a carrier is entered 
upon the mucosa on the lateral vaginal wall near the incision, a little below the 
middle of the triangle, and carried under the tissue toward the operator, appear- 
ing at the bottom of the sulcus, considerably below the point of entrance; 
it is recntered close by and carried in the reverse direction, finally emerging 
on the mucosa of the opposite side of the triangle (and opposite the point of 
entrance). <A stout silkworm gut suture sharply bent: upon itself, 2 em. (} 
inch) from the end, is hooked into the loop of the carrier and drawn through, 


Fiq. 176.—RELAXED VAGINAL OUTLET. 


The silkworm gut suture is tied and pulled down, exposing the catgut sutures in place and ready ie 
be tied, closing accurately the upper part of the denudation, already brought loosely together by the en 
worm gut. These catgut sutures must pass deeply into the tissues So as not to leave a pocket in the 
wound below them. 


then pulled up and tied in a square knot, care being taken to adjust accurately 
the edges of the wound before tying. — The suture thus placed draws together a 
large area of tissue. To close the wound accurately above the suture its ends 
are grasped between the third and fourth fingers, and by traction the upper 
part of the triangle 1s exposed, as a narrow ellipse, with loosely approximated 
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sides. Perfect union is secured here by fine catgut sutures, carried deeply 
from side to side. The first is placed but a short distance above the one of 
silkworm gut, tied here, and used in its turn as a tractor, exposing the wound 
immediately beyond; then the next suture is passed and tied and so on, until 
the upper part of the triangle is closed and all bleeding has stopped. The 
opposite sulcus is closed in the same way with a single suture of silkworm gut 
and several of fine catgut. These sutures should check all hemorrhage, but if 
there is persistent oozing it must be controlled by additional sutures tied tightly 
at the bleeding point. In this way a large part of the resected area within 
the vagina has been approximated, 
and the vaginal canal markedly 
narrowed within the pelvis. When 
the triangular areas in the sulci 
are large, a half-deep catgut suture 
should be added below the one of 
silkworm gut. 

Most of the remaining area may 
be brought together by a single 
gathering suture of silkworm gut, 
embracing the upper angles on the 
sides and transfixing the rectocele 
(see Fig. 177). | 

An additional silkworm ‘gut su- 
ture may sometimes be necessary on 
the skin surface extending through 
to the bottom of the wound. Half- 
deep and superficial sutures will 
complete the union. 

When there is much relaxation, 
it adds to the efficiency of the opera- 
tion to bare the levator ani muscle 
in each sulcus and include it in the 
deep inside silkworm gut sutures, as 
Fia. rey ge eae vache OUTLET. recommended by Dr. C. P. Noble. 
The inside sutures are now introduced and tied in The duration of the operation 


both sulci. The gathering suture of silkworm gutis ° : : 
introduced above across the angles, but is noe Gee. is from fifteen. to thirty minutes. 


ieee Re Eft i to Shove the wound) The outlining takes about one min- 

ute and a half, the denudation three 
or four minutes, and passing the sutures ten minutes longer; various minor 
matters may lengthen the time to half an hour. 

The result of the operation is now evident in the change in the position, size, 
and direction of the vaginal outlet. It has been lifted and restored to its posi- 
tion well beneath the pubic arch. Its size has been reduced from 5 or 6 to 14 
or 2 cm. (} to 24 inches) in diameter. The examining finger no longer enters 
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in the direction of the promontory of the sacrum, but goes backward toward 
the coccyx. This change in direction and position of the outlet removes 
it from the line of intra-abdominal pressure in which it has lain. Instead, 
therefore, of the constant tendency to eversion of the vaginal wall through a 


Fiac. 179.— RELAXED VAGINAL 
OUTLET. 


Se ee cae aee y i Operation completed. The su- 
Fic. 178.—RELAXED VAGINAL OUTLET. tures with longer ends, two inside 
and two outside, are of silkworm 


Showing how the gathering suture above draws to- 
/ = : gut; the others are all of catgut. 


gether the tissues. 


wide opening, the pressure is spent in forcing the anterior vaginal wall down 
upon the posterior one, and both upon the restored pelvic floor. 

The external sutures should be removed from the eighth to the tenth day. 
‘Those inside may remain several weeks. | 

The immediate result of this operation is a complete restoration, and 
even the hymen is often restored. Subsequent labors will not destroy the 
effects of the operation, unless unskillfully conducted or attended by com- 
plications. 

In cases with very marked relaxation associated with rectocele, simple 
suturing together of the anterior borders of the levator ani muscles in the 
median line oftentimes gives the best results. The disadvantages of this opera- 
tion are that hemorrhage is free and often difficult to entirely control, more- 
over it is hard to avoid leaving dead space. My former associate, Dr. G. R, 
Holden, has recently devised a method (Amer. Jour. Obstet., October, 1905, 
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p- 497) whereby these two dangers are avoided, and a firm solid perineal body 
is built up. : 

Dr. Holden’s technique is well shown in the accompanying figures. The 
area of internal denudation is triangular, the apex of the triangle lying from 
4 to 6 cm. from the outlet in the median line. If the limits of the denuda- 
tion are outlined by a sharp knife the mucosa is easily removed in strips with 
the Emmet scissors. The levator ani muscles are now felt lying just behind 
the ascending ramus of the ischium. . The levator ani on the left is caught by 


Fic. 180.—Ho.pEn’s OPERATION FOR UNITING THE LEVATOR MUSCLES. 


Denudation completed. The temporary silk suture has been passed through the levator ani on 
the left, and traction on the suture makes the muscle stand out. 


mouse tooth dissecting forceps, pulled out toward the median line, and then 
transfixed by a round needle bearing a ligature (see Fig. 180). This ligature 
is not tied. Its ends are held by a clamp, and it acts simply as a tractor on 


HOLDEN’S METHOD OF CLOSING RELAXED VAGINAL OUTLET. 305 


the muscle. A similar ligature is passed through the levator muscle on the 

other side. The fascia over the muscle is not cut, and the bleeding is slight. 
Two external sutures of silkworm gut are now introduced, as shown in 

Fig. 181. Each suture passes first through the skin and subcutaneous tissue, 


Fic. 181.—TuHREE INTERNAL STITCHES, APPROXIMATING THE Mucosa, HAVE BEEN PLACED AND 
TIED. 


The two formalin catgut figure-of-eight sutures (3 and 4) have been placed and are ready to tie. 
They pass through mucosa and muscle. The temporary traction sutures through the muscles are 
no longer necessary and have been removed. Avoid dead spaces. 


then through the levator ani on the same side. A good deep bite is taken, 
passing through the entire muscle. An assistant pulls on the traction suture 
passing through the muscle, making it stand out. The operator depresses the 
rectum with the forefinger of the left hand, while passing the lowest suture, 
and is thus able to pierce the muscle just above the rectum. Lach stitch then 
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passes directly through the muscle on the opposite side from behind forward, 
and, afterwards, through the subcutaneous tissue and skin on that side. When 
these sutures are drawn tight the effect is to draw the two levator ani muscles 
together and also to hold them firmly against the external tissues (see Fig. 182). 
The silkworm gut sutures are not tied until after the internal stitches are 
placed and tied. The traction stitches through the muscles may now be re- 
moved. The internal stitches 
are of plain catgut and begin 
at the apex of the triangle. 
Three or four stitches are 
taken, uniting the cut edges 
of the mucosa and catching 
enough of the raw surface be- 
tween to prevent any dead space 
and stop any hemorrhage which 
may be taking place. Usually 
but three such stitches are 
~ taken. It is now time to 
place the internal figure- 
of-eight stitch, which is 

best understood by reference to 
the diagram. This suture is 
of formalinized catgut or silk- 
worm gut. It starts on the 
right-hand side, passes through 
mucosa and underlying tissue 
to the muscle, then, without 
touching the muscle of that 
side, it is carried across to the 
opposite side, and pierces that 
muscle from behind: forward ; 
it then goes to the muscle on 
the first side, piercing it from 
before backward; finally, pass- 
ae ing to the opposite side, it is 


The muscles are closely united to one another. The cut brought out through the mucosa 
edge of the mucosa is united internally. The mucosa is A th derlvi i 1 
drawn down to the muscles behind and the only suture seen an UNC er ye tissues In 


is the long ends of the last figure-of-eight suture (4) which ; 
have not yet been cut. 1 and 2 close the perineal wound. the same Wy, and at — point 


Fic. 182.—Botu Ficur&-oFr-EIGHT SUTURES HAVE BEEN 


corresponding to that of en- 
trance (see Fig. 181). One of the sutures pierces the muscles between the 
two silkworm gut stitches. The other is placed above the uppermost silkworm 
gut. When these sutures are tied the two muscles are brought into close 
approximation; they are also bound firmly to the vaginal mucosa. By tying 
them the posterior half of the perineal body is formed. As shown in the 
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picture, a wall of muscle is built up, covered on its posterior aspect by vaginal 


mucosa. 


Now, by tying the silkworm gut sutures the muscular wall is coy- 


ered in front by skin and subcutaneous tissue. A stitch or two of plain catgut 


is sometimes needed to approximate 
a few raw edges left at the. upper 
margin of the new perineal body 
(see Fig. 183). 

The advantages of this opera- 
tion are: 

1. The vaginal outlet is nar- 
rowed. Its direction is made to le 
at an angle with the direction of the 
upper part of the vagina, and the 
entire outlet is lifted up. This 
change in direction and position re- 


moves the outlet from the line of 


intra-abdominal pressure, as in the 
Emmet operation. 

9. A thick solid perineal body, 
containing voluntary muscle, is 
formed, a true sphincter vagine. 

8. The rectum is pushed back 
of this perineal body, thus obliterat- 
ing the rectocele. 

4. The operation is simple, but, 
as a rule, seven sutures are em- 
ployed. , 

5. As the muscles are not pulled 
forward out of their sheaths there is 


no bleeding of importance during. 


the operation. The manner in which 
the sutures are placed obliterates all 
dead space and checks any bleeding 
which may be present. 


Fig. 183.—SiuKworM Gut SuTURES TIED AND THE 
OPERATION COMPLETED. 


-Asuperficial catgut stitch has been placed above 
the upper silkworm gut suture to approximate the 
skin. The labia are drawn aside to show the size 
of the outlet left. 


6. No buried sutures are used ; hence infection is less likely to occur. No 
stitches entirely embrace an area of muscle, hence atrophy of muscular tissue 


is very unlikely to occur. 


The operations done according to this method have been very satisfactory. 
Patients seen six months after it have still a strong muscular control of the 


vaginal introitus. 
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THE vagina is a simple musculo-membranous canal, lined by stratified epi- 
thelium. It is distinctly funnel-shaped, its lower extremity being contracted 
and lying beneath the pubic arch, while its expanded upper end, flattened antero- 
posteriorly, rests upon the pelvic floor and receives the cervix of the uterus. 

The list of its surgical affections is a short one. The most frequent and im- 
portant are the ruptures at either extremity occurring during parturition ; those 
above which are produced by the extension of a tear beginning in the cervix 
and continuing out into the vaginal vault on one or both sides, and those below 
which are oftenest found in association with a lacerated outlet. Other vaginal 
affections, such as malformations, cysts, and neoplasms, are rare. 

Uterine tumors, such as a polyp or an inverted uterus filling the lumen 
of the vagina, are not reckoned among vaginal diseases. 

The vagina being in the form of a sac, all its surgical diseases, except 

‘fistule, affect the size of the canal in one way or another; foreign bodies, cysts, 
abscesses, neoplasms, cicatrices, and atresie, all encroach upon the lumen and 
diminish the caliber to a varying degree. The injury at the outlet alone has the 
effect of enlarging the canal at this point. Destructive diseases, such as sloughs, 
ulcers, and carcinoma, perforate the walls, establishing fistulous communica- 
tion with the bladder in front, the rectum behind, or even with the small in- 
testines above. 


GENERAL SURGICAL PRINCIPLES. 


The surgical principles involved in the treatment of vaginal diseases re-: 
late to: 

1. The thorough cleansing of the field. 

2. The proper exposure for operation. 

3. The careful removal of existing disease, avoiding i injury to important 


neighboring viscera. 
308 
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4. The control of hemorrhage. 

5. The closure of the wound by suture. 

The vagina must be thoroughly cleansed before every 
operation. After bringing the buttocks to the edge of the table on a drain- 
age pad, as in all plastic operations, the assistant retracts the posterior commis- 
sure with two fingers, or in a virgin with a narrow speculum, and introduces 
into the vagina a ball of cotton about 3 em. (1.2 inch) in diameter, coated 
with soft soap, grasped in a pair of forceps; warm water is then poured in from 
a vessel above, and the upper vaginal tract thoroughly cleansed by vigorously 
scrubbing for several minutes in all directions, taking care to distend and cleanse 
between the folds. All parts of the vault will be better reached if two fingers 
are introduced, the middle finger pushing the vaginal tissue down or to one side, 
while the index finger pushes the cervix in the opposite direction. By repeated 
washings with fresh pledgets of cotton and soap, followed by douching with 
warm water, all débris and loose epithelium are gradually softened and removed. 
The lower vaginal tract is cleansed in like manner. Where discharges are 
escaping out of the cervix there is a constant liability to reinfection. It is best 
in such a case to dilate and curette the uterus, and then to pack the vault of the 
vagina with iodoform gauze during the performance of an operation. 

Exposure of the Field.—In women who have borne children there is 
usually no difficulty in opening the vaginal outlet wide enough to expose and 
permit easy access to all parts of the canal by means of retractors in front and 
behind. The upper retractor fitting under the symphysis pubis should be nar- 
row, with its blade spreading outside to keep the labia minora from dropping 
over the outlet and so obstructing the view; the posterior retractor must be 
_ broad enough and long enough to stretch the vagina and afford a good view of 
its walls, including the cervix. J found it necessary in one case, in order to 
reach a malignant disease of the vault of the vagina, to split the pelvic floor 
from the fourchette around the anus to the sacro-coccygeal joint, and dissect 
down beside the rectum, turning it to one side. . 

In the removal of diseased tissue it is important to bear 
in mind the topographical relations of the parts. In the first 
place, there are no organs except the ureters in the vicinity whose integrity is 
essential to life; thus, if uterus, bladder, or rectum are involved together with 
the vagina, portions of these structures may be sacrificed in removing the 
diseased tissue. | ! ; 

Even a considerable segment of the rectum may be removed and the upper 
and lower ends brought together. The exsection of portions of the bladder 
requires careful attention to avoid injuring the ureters, whose location is indi- 
cated by the ureteral folds in the anterior vaginal wall. 

The hemorrhage encountered in vaginal operations is never alarming, 
and is readily controlled by forceps and ligatures. Bleeding from the vaginal 
walls may always be controlled by the sutures approximating the edges of the 
wound. 
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Silkworm gut is the best suture material where there is tension, but 
silk and catgut may both be used. 

Cleanliness is maintained after the operation by keeping the 
vaginal outlet dry and well protected. As soon as there is any discharge from 
the vagina the pack should be removed, and if the discharge is sweet-smelling 
the further care should consist in applying iodoform and boric acid powder 
(1 to 7) and absorbent cotton over the outlet. If the discharge is ill-smelling 
at any time, the vaginal douches must be given once or twice daily. I find 
the pleasantest and most efficient douche to be two drops of menthol and a 
teaspoonful each of bicarbonate of soda and borax, dissolved in half a liter of 
hot water and used warm. 


The various surgical affections of the vagina may be considered under the 
following heads: — 

1. Congenital affections. (See Chap. XI.) 

2. Foreign bodies. 

3. Cysts. 

4. Neoplasms. 

5. Traumatic affections and atresie. 

6. Recto-vaginal fistulee. 


FOREIGN BODIES. 


The one foreign body found in the vagina with any degree of frequency 1s 
a pessary, introduced for therapeutic purposes. The pessary becomes injuri- 
ous when it is too large, or when, owing to its composition, it gives rise to foul 
secretions, or when left in too long. Our predecessors much more than our 
present-day practitioners committed the error of trying to effect by the size of 
the pessary what they could not attain by its skillful adjustment. I once 
removed a Hodge pessary large enough for a mare, which had been thrust into 
the vagina years before to relieve a simple Ancien In another case I found 
an old woman in a low typhoid condition which was inexplicable, until a fetid 
leucorrheal discharge was discovered; then on vaginal examination a large, 
thick ring pessary was felt choking the vagina. On removal, it was found to 
be made of cloth covered with an impermeable paint and stuffed with fiber. 
It had been introduced in Germany fifteen years previously, and had _ pro- 
duced such extensive ulceration of the vagina with absorption from the raw 
surfaces as to bring on the typhoid condition in which the patient died, in 
spite of the removal of the cause and repeated careful cleansing of the wound 
surfaces. ; 

In another instance a stem pessary, which had been introduced by the family 
physician, was thought to have been lost, as examination failed to reveal its 
presence in the vagina. Later, the patient began to suffer intensely, and came 
to the hospital in a septic condition; on examination, the pessary was found 
lying transversely across the vagina, one end having buried itself in the peri- 
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neum, where it was felt as a hard body, while the cup had ulcerated its way 
into the bladder, producing a vesico-vaginal fistula. It was remoyed by break- 
ing it to pieces with the bone forceps. The patient did not rally from the 
septic condition, and-died in a few days. Pad oy 

Soft rubber ring ypessaries commonly produce a free leucorrhea, often with 
intense itching of the external genitals, and for this reason | have abandoned 


Fic. 184.—Cuinp’s BANGLE REMOVED FROM 
THE UTEeRts By Dr. Anna L. CHURCH IN 
MapRAs, INDIA. . 


It was inserted within the uterus after con- 
finement by-a: native midwife to prevent pro- 
lapse. Four or five months later the patient 
complained of pain, and Dr. Church found one 


Fig. 185.—ATRESIA OF THE VAGINA DUE TO A 
Cup AND STEM PESSARY. 


end of the-ornament in the external_os, while Above the atretic area the vagina is filled 
the rest of it lay within the uterus. It was re- with pus. The stem of the pessary is outlined 
moved by manipulation. where it lay buried in the tissues to the right. 


them. The effect of a hard rubber pessary, which is too large, is to imbed 
itself in the posterior vaginal wall. On removing such a pessary a deep semi- 
circular sulcus may be seen back of the cervix and extending out on the lateral 
walls. If granulations meet over the posterior bar, this part of the pessary 
is completely buried, and must be cut out to be removed. 

In more extreme cases the ulceration extends through into the rectum be- 
hind, and the anterior bar pushes through the vesico-vaginal wall into, the 
bladder in front, forming recto-vaginal and vesico-vaginal fistule. Instances 
of ulceration even into the peritoneum are also recorded. 

Fig. 184 shows a child’s bangle, removed from the. uterus by Dr. Anna 
L. Chureh, of Madras, India. This curious article had been inserted within 
the uterus after delivery by a native midwife, to prevent prolapse. The 
patient came into Dr. Church’s hands four or five months later, complaining 
of pain. One end of the bangle was found at the external os uter!, and by 
means of this, it was easily extracted. 

The treatment. of such cases is removal of the foreign body and cleanli- 


ness of the wound by means of repeated irrigations until it is healed, when. the 
21 
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fistula is closed. Careful note must be taken of the fact that where the foreign 
body has been in place for years the vaginal orifice often becomes so contracted 
as to prevent its withdrawal by simple traction through the outlet without lacer- 
ation. The effort may be first made to remove it by traction in the direction 
of least resistance, after cleansing the vagina thoroughly and injecting into it 
a large quantity of vaseline. If the pessary can not be extracted in this way 
without injury, either on account of its size or because of the incrustations cov- 
ering it, the operator must remove it in pieces. To do this he will have better 
command of the field and be less liable to injure the vagina, with the patient in 
the knee-breast position and the posterior vaginal wall well retracted by a broad 
Sims speculum. The pessary is then easily seen, and caught with a pair of 
stout forceps, which fix it firmly, while with bone forceps it is cut into pieces 
small enough to be readily removed. If the forceps can not break it, a meta- 
carpal saw may be used. 

Uleerated areas should be freely penciled with a 5 per cent nitrate of silver 
solution every four or five days, and warm boric acid douches used twice daily 
until the wound has healed. 


VAGINITIS. 


Vaginitis, or, more correctly, colpitis, is an inflammatory affection 
of the vaginal mucosa usually due to a bacterial infection. 

Vaginitis may also be the result of the application of an irritant to the 
vagina, but the disease does not persist unless the inflammation is kept alive 
by the invasion of one or another of the pathogenic organisms. A vaginitis 
is also often produced by the irritant effect of a foreign body in the vagina, 
such as a pessary, particularly if the pessary has been transferred from another 
person without being sterilized. 

Although a variety of micro- organisms form the real basis of the different 
forms of inflammation of the vagina, but few of these have as yet been identi- 
fied, and it is often impossible to name the true cause in a given case. The 
best known forms of bacteria liable to produce a vaginitis are, the gonococ- 
cus, the tubercle bacillus, an organism resembling the oidium albi- 
cans, and a gas bacillus. 

Gonorrheal vaginitis is rare, and so experienced. an observer as Bumm 
(Veit’s Handb., Bd. i, p. 474) declares that he has seen only five cases all told. 

Too great care, therefore, can not be taken in establishing such a diagnosis. . 
Bumm considers that the cases commonly considered as gonorrheal vaginitis 
are merely the result of the secondary irritation proceeding from the stagna- 
tion of purulent discharges from an infected cervix. He quotes further ex- 
periments made in v. Rinecker’s clinic in Wiirzburg, in 1880, where the vagina 
was allowed to remain for twelve hours in contact with a gonorrheal secretion 
without any manifest result. 

Veit, on the other hand, is inclined to lay much stress on the gonococcus 
as an etiological factor. | 
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The exemption of adult women is apparently due to the thick impervious 
vaginal epithelium; in young children, on the other hand, and even in young 
women, where the vaginal epithelium is tender and succulent, an infection of 
this sort is far more liable to oceur. 

Pregnancy, by the increased blood supply to the genital organs, with 
the attendant softening of the tissues, increased moisture, and loss of the super- 
ficial layers of the vaginal epithelium, predisposes to inflammatory processes, 
and a slight trauma may suffice to bring about an acute colpitis. At this time 
we observe the following two forms, which are almost unknown at any other 
period. 

Aphthous vaginitis, which is due to the presence of a vegetable parasite, 
resembling closely the oidium albicans, appearing in white raised patches 
on the reddened vaginal wall, and in the shape of small white flakes in the 
vaginal discharges. 

The other form of vaginitis is known as colpo-hyperplasia cystica, and is 
characterized by the presence of gas cysts in the vaginal mucosa, the formation 
of gas being due to a bacillus which has been isolated by several observers. 
The gas is found in cavities in the interstices of the connective tissue. 

A vaginitis may also be due to contact with the irritating discharges of a 
carcinomatous cervix. 

Senile vaginitis is peculiar to old age, when the vagina is atrophic and has 
a poor blood supply; if at this time an inflammation is set up by an irritating 
uterine or cervical discharge, or if a trauma occurs from coitus or other cause, 
the result is an ulcerated area which is slow to heal, or adhesions may form 
chiefly at the vaginal vault, giving rise to the adhesive vaginitis of old age. 

Finally, there is found at times, accompanying febrile or exanthematous 
diseases, a severe form of vaginitis, which may present the picture of diph- 
theritic vaginitis, so called from the false membrane formed, either in 
localized areas or almost entirely covering the vagina. The inflammation may 
even be severe enough to terminate in gangrene and sloughing of the vagina. 

These cases are usually masked by the acute general symptoms of the dis- 
ease, and in the worst forms are almost always fatal. The results of the less 
severe forms are seen afterwards in atresia or stenosis of the vagina. 

A chronic form of vaginitis is also seen, characterized by thickening and 
prominence of the papille of the mucous membrane, by a thin purulent dis- 
charge, and, sometimes, by ulcerated areas in various parts of the vaginal wall. 

The symptoms of a vaginitis vary greatly, from the acute form, where the 
patient is unable to move on account of the severe pain, with its attendant 
vesical and rectal tenesmus, to those cases where the only complaint is of irri- 
tation of the external genitals, with some vaginal discharge. 

On examination in an acute case, the labia and surrounding skin show 
signs of inflammation, being reddened, thickened, and smeared with a whitish 
purulent discharge. On separating the labia the discharge will be seen issu- 
ing from the vaginal orifice, which may be pouting and of a deep-red color. 
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On introducing the finger the vagina will be found hot, swollen, and sensitive, 
the tissues feel softer than normal, and on withdrawing the finger it may show 
a little streak of blood. Under the speculum the vagina is of a deep-red color, 
the mucosa looks thicker than normal, and in places a velvety appearance, from 
the prominent papilla, is noted. Small blood-red areas may also be seen which 
bleed on touch; these are points where the mucosa is thinned out and the blood 
vessels show more distinctly. This latter appearance was the origin of the 
name of “colpitis granulosa” for one variety of vaginitis. 

The symptoms in the senile vaginitis are usually but slightly marked, 
and the condition is often discovered accidentally. There is usually a little 
purulent discharge, the vagina is smooth, injected uniformly or spotted with 
red, diminished in caliber and length, and coitus is interfered with. 

In vaginitis accompanying pregnancy the principal complaint is the almost 
unbearable itching, which at times prevents the patient from sleeping. 

The diagnosis of vaginitis can only be made by a thorough examina- 
tion of the parts. The presence of a profuse curdy secretion covering the walls 
should not suffice, but this must be wiped off and the color and amount of 
swelling or thickening noted. The aphthous vaginitis may be distinguished by 
the small white flecks on the surface, which can not easily be wiped off, and 
by a microscopical examination of the discharge. The colpo-hyperplasia cystica 
is recognized by the presence of the cysts, which, on opening, are found filled 
with gas. 

The diagnosis of gonorrheal vaginitis must always be carefully made, and 
if there is any doubt a gonorrheal source should not be suggested to the patient. 
The acute history, with the onset following six or eight hours after coitus, 
the profuse yellowish discharge with a slight pungent odor, the involvement 
of the urethra, cervix, and perhaps one of the vulvo-vaginal glands, will all 
help in the diagnosis, which must also be strengthened by a microscopical ex- 
amination of slides, stained by the Gram and other methods. 

The treatment of vaginitis depends to a large extent on the cause of the 
inflammation. The proper plan is to discover the cause, when possible, and 
remove it, after which the disease may be treated. 

For example, a foreign body must be immediately removed, and in many 
cases this will be the only treatment necessary. The irritating discharges from 
a carcinomatous cervix or from a sloughing uterine myoma must first be checked 
by the removal of the growth and by vaginal douches. 

The local treatment may be carried out by using medicinal substances in a 
watery solution, introduced through a syringe into the vagina, or by medicinal 
substances applied directly in viscous solutions or as dry powders. 

Irrigation of the vagina is best practiced with a fountain syringe with 
a glass nozzle, which can be easily and thoroughly cleansed by boiling. The 
reservoir of the syringe should be raised only a foot or eighteen inches above 
the patient, and the injection should always be taken in the reclining posi- 
tion, the fluid entering the vagina slowly and the nozzle not being introduced 
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over two inches. The patient should also lie quietly for a time after the irri- 
gation is ended to allow the last of the fluid to remain in contact with the 
vaginal mucosa for a little while. 

Various substances are used in this way, either for their antiseptic or astrin- 
gent action, and combinations may be made in which both actions may be taken 
advantage of. The watery solutions most frequently used are bichloride of 
mercury, in strengths of from 1—40,000 to 1-10,000; carbolic acid, 20 or 
30-1,000; potassium permanganate, 5-1,000; boric acid, 80 or 40-1,000; 
also, as astringents, tannin from 10 to 380—1,000 ; acetate of lead, 1 to 5—1,000; 
alum, 10 to 25-1,000. . 

When the discharge is acid, it will often prove of distinct advantage to use 
alkaline douches, such as lime water, soda water, ete. 3 

The use of cotton tampons soaked in viscous solutions of various agents 
is also a good method of treating vaginitis, with, however, the drawback that 
the patient must’ see her physician every time it is necessary to renew the 
tampon, for it is usually impossible for her to introduce it herself. The 
tampons may be introduced either in the knee-breast or the left lateral posi- 
tion, or the dorsal position may be used with a bivalve speculum. The tampon 
should be soaked in the fluid or else the fibers can be separated enough to form 
a cavity in the center, in which the fluid may be poured. Each one must also 
have a cord attached firmly to it to facilitate the removal. 

The substance generally used for the vehicle is glycerin, as this has itself 
a certain amount of action on the vagina. In this may be dissolved alum, 5-100, 
borie acid, 10 to 20-100, or ichthyol of 5 or 10 per cent strength. 

Dry powders may be applied to the vaginal surface through a powder 
blower, or by means of a brush, or they may be inclosed in a wad of wide- 
meshed gauze and introduced. 

Nitrate of silver, in 5 or 10 per cent solutions, may be applied locally to 
ulcerated areas by an applicator wound with cotton. 

The prognosis of most cases of acute vaginitis is good, if the cause can be 
removed. Gonorrheal vaginitis usually heals quickly, though there is always 
a chance of reinfection from the cervix or urethra, unless these also receive 
careful and prolonged treatment. The chronic and senile forms are hard to 
heal on account of the marked changes which the tissues have undergone, 
rendering rejuvenation impossible; the prognosis as to complete cure in these 
cases must therefore be guarded. : 


VAGINAL CYSTS. 


Vaginal cysts have long been recognized and accorded a thorough considera- 
tion. Among the most important contributions to the subject are articles by 
Breisky, v. Winckel, Freund, Veit, Gebhard, and Bandler. Dr. J. E. Stokes 
has given a careful résumé of the literature, with a report of eleven cases 
(Johns Hopkins Hospital Reports, 1898-99, vol. vii, p. 109). Since the ap- 
pearance of this article many new specimens have accumulated at the Johns 
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Hopkins Hospital, so that the total number examined there, including those 
reported by Stokes, amounted to 53, on January 1, 1904. 

In order to facilitate a satisfactory consideration of the subject it may be 
well to consider it under the following heads: (1) Gross and_ histological 
anatomy of the normal vagina; (2) embryonic structures that may persist 
in the vagina; (38) changes in the vagina incident to vaginitis; (4) changes 
due to injuries resulting from childbirth; (5) alterations in the vagina caused 
by perineal operations; (6) relation of the urethra to the vagina; (7) cysts. 

Anatomy of the Normal Vagina.—The lining of the cavity is composed of 
several layers of squamous epithelium; the more superficial of which, situated 
near the outlet, tend to become horny. The deepest layer, which rests on the 
underlying stroma, consists of cells, cuboidal or low cylindrical in type. The 
stroma is made up of fibrous tissue poor in cell elements, but, as a rule, well 
supplied with blood vessels. Small tufts of the stroma project up into the 
epithelium, producing the so-called papille. The vaginal mucosa resembles 
very closely the normal skin. Pigment in the deeper layers is, however, usually 
wanting. 3 

Vaginal Glands.—The existence of vaginal glands has been much 
questioned, but F. von Preuschen in 1877, after a careful examination of 
thirty-six bodies, found definite vaginal glands in four, and C. Ruge discovered 
a gland in one of the sections of a vaginal cyst. The necks of these glands are 
lined by squamous epithelium, while the deeper portions, which spread out 

a4 into definite bays, are lined 

by cylindrical epithelium on 
which cilia may be detected. 
Opening into the dilated 
glands are little crypts. 
Similar glands had been pre- 
viously noticed in 1870 by 
Hennig. In one of our 
specimens which consisted of 
a small cyst 6 mm. in diame- 
ter and lined by one layer of 
cuboidal epithelium, I found 
a small, oval gland space 
lined with one layer of high 


me pone cylindrical epithelium (see 
Fic. 186.—SEcTIoNn oF THE WALL OF A Cyst FROM THE ANTE- j -Te- 
RIOR WALL OF THE VAGINA, JUST TO THE RIGHT AND Pos- Fig. 186 b). ° It closely Be 
TERIOR TO THE URETHRAL ORIFICE. sembled a cervical gland and 
The cyst walls were smooth, thin, and transparent; the dedeb Ahan 
cavity was empty, except for a few clumps of round cells Was Surrounde y a dennite 
here and there. a, Stratified epithelium; 6, a vaginal gland : : 
lined with ciliated cylindrical epithelium situated in the con- inflammatory zone. It was 
nective tissue in the wall of the cyst; c, blood lying free in the impossible to tell whether the 
stroma; d, large spindle-shaped connective-tissue cells; e, cyl- é : 
indrical ciliated epithelium lining the cyst cavity. Path. No. . cyst was situated in the an- 
1502. Magnified 360 times. (This figure is similar to that ; : ‘ 
described in the text.) terlor or posterior vaginal 
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wall. From the foregoing facts, there seems to be no doubt that vaginal glands 
exist in a moderate percentage of cases (see Fig. 186). 


Fia. 187.—Cystr 8 By 5 Cm. IN SIZE PROTRUDING FROM THE VAGINA AND COVERED ON ITS EXTERNAL 
SurRFACE BY SmooTH VaGcinat Mucosa; EGG-SHAPED AND DENSELY ADHERENT TO THE STRUC- 
TURES ABOVE THE VAGINAL VAULT. 


The walls, 3 mm. in thickness, are of a dark-grayish opaque color, and the cavity contains a semi- 
fluid, greenish substance. The cyst is lined with a single layer of high cylindrical epithelium, a true 
prototype of that found in the cervix. In places there are islets lined with epithelium like that lining the 
surface of the cyst; these islets sometimes dip down into the wall of the cyst a centimeter or more, and 
closely resemble true glands in their structure. Just beneath the lining epithelium of the cyst cavity 
there is a layer of connective tissue, and next to this comes a broad layer of non-striped muscle fibers cut 
longitudinally, transversely, and obliquely. A layer of normal stratified squamous epithelium lies over 
one portion of the outer surface. Case of Dr.C. P. Noble. Path. No. 1775. Magnified 4 times. 


Embryonic Epithelial Structures Which May Persist in the Vagina.—These 
structures are: 

(a) Gartner’s duct. 

(b) Remains of Miiller’s duct. 

(c) Misplaced ureter. 

(a) Persistence of Gartner’s Duct.—In the embryo, remains of 
the Wolffian body are recognized as the parovarian tubules situated between 
the tube and ovary. The duct is continued downward, through the broad liga- 
ment, along the side, or in the substance of the uterus, as Gartner’s duct. It 
lies in the substance of the cervix, near its outer side, and then extends down 
the lateral or anterior wall of the vagina nearly to the outlet (see Fig. 188). 

In Fig. 189 we have a cross section of the uterus in a human embryo at the 
end of the third month. On either side of the uterine cavity a cross section 
of Gartner’s duct is clearly seen. 3 

Although it is sometimes possible in a human being to trace the duct for 
nearly its entire length, as a rule only the upper part 1s visible, and this usu- 
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ally disappears in time. ~The structurecis’ best’ studied in the cow, as in ‘this 
animal the duct is easily traced. Bland-Sutton gives a ‘good illustration of 
Gartner’s duct extending down the side of the cervix and in the lateral wall 
of the vagina, forming two distinct cystic dilatations, 

Remnants of Gartner’s duct are sometimes recognized as one or more dis- 
connected segments, following the usual course of the duct along the lateral 
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Fie. 188.—A ScHEmMAtTic ILLUSTRATION OF THE UTERUS, THE TUBES, AND THE VAGINA AS WELL AS OF 
THE RELATIONS OF THE WOLFFIAN AND GARTNER’S Ducts TO THE BRoaD LIGAMENT, UTERUS, AND 
VAGINA. yt: 


The outer portion of Miiller’s ducts form the uterine tubes. ‘ The middle portions unite to form the 
uterus and the distal portions form the vagina. In the broad ligament, between the tube and {the 
ovary, we see the epodphoron or parovarium, composed of many corkscrew-shaped tubules and com- 
municating along the upper extremities with the cdllecting-duct. “They represent the.tubules of the 
lower part of the Wolffian body. Lying imbedded at the inner side of the hilum of the ovary are frag- 
ments of tubules and glomeruli of the upper part of the Wolffian body. - In. the drawing, Gartner’s duct 
can be traced down through the broad ligament into the uterus near the internal’os. It can be followed 
through the outer portions of the cervix to the vagina. As a rule, the vaginal, uterine, and the inner 
broad ligament portions disappear. (T. 8. Cullen, “ Vaginal Cysts,” Trans. Amer. Gyn. Soc., 1904.) 


wall or roof of the vagina to the cervix. In some instances it has been possible 
to trace the duct from the vagina up to the parovarium; in other words it was 
patent for its entire length. | 
A cross section of the duct will show: an outer covering of fibrous tissue, 
a middle zone of non-striped muscle, arranged longitudinally, transversely, 
or running in both directions, and an inner lining of one layer of cuboidal 
or cylindrical epithelium. E orrette. ei Beane 
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(6) Remains of ‘Miiller’s Ducts*in the Vagina.—In some in- 
stances Miiller’s ducts fail to fuse in’ the mid-line. We may then: have two 
uteri and two vagine. In other cases the two ducts are separate in their upper 
portions and unite partially at the cervix. Thus we may have a bicornate 
uterus with two cervices and two vagine, or a bicornate uterus with one cervix 
and one vagina. Other minor variations occur resulting from failure of 
Miiller’s duct to unite, but we are here chiefly interested in the variety where 
one uterus is fairly developed, while a second is represented by a rudimentary 
cord or a very imperfectly formed organ. The corresponding vagina becomes 
fused with the lateral wall of the well-developed organ. Secretions may then 
‘accumulate in the rudimentary vagina, 
until it resembles a cystic tumor spring- 
ing from the lateral wall of the vagina 
(see Fig. 190). 


terine cays 
u ly 


ese BSED 
ie Ct 


S 


gaesne 
aoe 


i : ° 4 . a r 
.Fic. 189.—A Cross SecTION OF THE UTERUS NEAR Fig. 190.— RUDIMENTARY VAGINA IN THE 
THE CERVIX SHOWING GARTNER’S Duct on, EacH WALL oF A WELL-FORMED VAGINA. 
SipE OF THE UTERINE Cavity (FETUS AT THE : AS yp Apert 


ENp or Tutrp Monts). A schematic illustration of a blind vaginal 


pouch due to the imperfecttunion of -Miller’s 


The uterine cavity is represented by a long slit ducts. . The left uterus is well developed and 
‘lined by several layers of epithelium. Gartner’s its corresponding ‘vagina: perfécthy formed. 
_ducts are situated well toward the outer side of the The right uterus is rudimentary; and its cer- 
uterus, are circular and lined by one layer of cuboidal vical portion is ‘represented by a solid-cord. 
epithelium. The uterine muscle is not yet well dif-. The vagina is. seen as a blind cystie pouch. 
‘ferentiated. (After Cullen, ut supra.) Such cavities may collapse, but if:distended 


contain quantities of” exfoliated-squamous 
epithelium. (Cullen, ué supra.) - 


Sometimes the accompanying uterus is fairly well developed and may com- 
municate with the sac. In these cases the retained menstrual: flow distends 
the blind vaginal pouch, and when the sac is opened, it is found filled with 
chocolate colored fluid (see Fig. 191). Sometimes the tension becoines ‘86 ‘great 
‘that eventually a small opening forms and the fluid escapes through the vagina. 
“Such sacs may also become infected before they open. Attention was first 
‘called to these rudimentary vagine situated in the wall of a well-developed 
vagina by W. A. Freund in 1877 (Gynikol. Klinik, Strassburg, Bd. T, ps 321), 
“who reported several cases. Kleinwiichter reported similar: instances shortly 
“after Freund’s article appeared (Ztschr. f. Geb. u. Gyn., 1889, Bd. ‘165-p. 36). 
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(c) Abnormal Relation of the Ureter to the Vagina.—When 
the ureter is in its normal situation, its relation to the vagina is not an intimate 
one, but occasionally a case is met with 
in which a small cystic prominence 
is detected in one lateral wall, from 
which, when opened, an escape of 
urine takes place. In other, rare in- 
stances, a fistulous opening into the 
lateral vaginal wall has been found 
through which there occurs a constant 
discharge of urine. Where any his- 
tory of injury to the vagina is excluded 
which could possibly have caused a fis- 
tulous opening between the normal 
ureter and the vagina, we are prob- 
ably dealing with an embryonic ab- 
normality. The latter alternative is. 
more probable when there is a double 
ureter on one side. Many observers 
Fie. 191.—A Bunp Riaur Vacina Communi- have pointed out that where two ure- 

CATING WITH A WELL-DEVELOPED RIGHT . . 5 
Urmrus. A VAGINAL Cyst HAS BEEN Formed ters and two kidneys exist on one side, 
CUMULATION OF Tz Munerauar Suenunione, the /ureter from the lower kidneys iis 
usually inserted at the normal site, 
while the one connected with the upper kidney is carried down farther with the 
Wolffian duct, and is inserted more medianward and nearer the internal urethral 
orifice. It would only be necessary for this second ureter to be carried down 
a little farther to have it open into the vagina or form a blind pouch within it. 

Changes in the Vagina Incident to Vaginitis— Adhesive vaginitis occasion- 
ally oceurs, especially in young individuals. Here, as a result of an ulcerative 
process, or a severe grade of inflammation associated with the loss of the vagi- 
nal epithelium, the vaginal folds become adherent to one another, producing 
blind pockets. Such a vaginitis may be due to a general systemic infection, 
to gangrene following the presence of a foreign body in the vagina, or to the 
highly irritative urine accompanying inflammation of the bladder. These 
vaginal occlusions may have a definite bearing on the future development of | 
vaginal cysts. 

Changes in the Vagina Due to Injuries at Childbirth—In many cases when 
the tears in labor are deep the injury has occurred in such a manner that little 
tags of mucosa lie in partially detached islets, and during the subsequent heal- 
ing of the perineum these may be turned in and included beneath the edges 
of the wound. Under these circumstances we have squamous epithelium buried 
in the tissues from 1 to 5 mm. beneath the surface. 

Alterations of the Continuity of the Vaginal Mucosa Due to Perineal Opera- 
tions.— Where it is necessary to repair the outlet some time after labor, by 
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removing a large area of vaginal mucosa, if this is cut away piecemeal, instead 
of in long strips, small fragments of the mucosa may be left behind (see Fig. 
192). When the edges of the wound are approximated these islands of mucosa 
lie more or less deeply imbedded in the underlying stroma and entirely cut 
off from the parent mucosa, thus giving rise to | 
cystic formations under the scar. | 

Relation of the Urethra to the Vagina.—lIt is 
very important to have a clear understanding of 
the relation of the vagina to the urethra, as they 
are intimately associated over a considerable dis- 
tance. Furthermore, as will be seen later, certain 
eyst-like dilatations arising from the floor of the 
urethra should not be confused with vaginal cysts, 
although at first sight they may bear a striking 
similarity. Disse, in v. Bardeleben’s “ Anatomy,” Fic. 192—Tue Area or Denupa- 

. . . . TION IN AN EMMET OPERATION. 
has given a clear description of the urethra, which — Aw Unpenvpep Ister HAs BEEN 
I quote: “ The posterior wall of the urethra is ee ee a Le 
firmly attached to the anterior vaginal wall 
throughout its entire length. The canals run parallel to each other. The 
epithelium of the urethra is about 1 mm. thick. The superficial layers of cells 
are all composed of squamous epithelium. The cells of the deeper layers are 
more club-shaped. The mucosa is longitudinally folded, and as a result club- 
shaped and tubular depressions are produced. Some of these are simple 
lacunx, others are grandular in nature and secrete a colloid material which 
may in time form concretions. The lacunz are found in the entire length of 
the urethra. The smaller ones are broad-based and open by a narrow channel 
into the urethra. The larger ones are tubular, push into the propria, often 
branch and tend to run parallel with the surface. These are the glands that 
sometimes produce the hardened secretion. They are termed Littré’s glands.” 
On either side of the urethra are Skene’s ducts, which must also be remem- 
bered in any consideration of vaginal cysts. 

Vaginal Cysts.—It is rather difficult to classify all vaginal cysts according 
to their origin, and the accompanying figures must be accepted as representing 
only an approximate ratio of the different varieties to each other. I have 
examined, in all, fifty-three cases of vaginal cysts, in a few of which two 
cysts were present in the same individual. | | 

Variety of Cysts.—In twenty-six cases the cyst had clearly originated 
in a perineal tear or from a perineal operation. 

Four seemed to originate from the vaginal glands. 

Eleven were apparently derivatives of Gartner’s duct. 

Three were situated near the external orifice of the urethra. 

In nine it was impossible to determine the mode of origin. 

Inclusion Cysts (cysts due to small portions of the vaginal mucosa being 
included in the stroma).—Such cysts are relatively small, and are naturally 
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found in the posterior or lower lateral wall of the vagina. They are often 
situated in the scar tissue of an old tear (see Fig. 193), or they may form a 
globular mass projecting from the posterior vaginal wall and covered by normal 
vaginal mucosa (see Fig. 194). In our cases the cysts varied from 3 mm. to 
2.5 em. in diameter. The smaller were yellowish in color, the larger more 
whitish in appearance. The cyst walls 
vary from 2 to 4 mm. in thickness; the 


Fig. 193.—A VAGINAL Cyst (b) DEVELOPING AF- Pie 104.2 A Va cis, Coan O Gen eo rae 


TER A PERINEAL OPERATION UNDER THE Y 
EARS AFTER REPAIR OF A PERINEAL TEAR. 
Scar, Dur To IMPERFECT. DENUDATION AND 


THE INCLUSION OF AN IsLET oF Mucosa Gyn. Path. No. 1504. This cyst contained 
WITHIN THE WouND. a MARKS THE JUNC- clear fluid and was lined by several layers of 
TION OF THE SULCI WITH THE PERINEAL Squamous epithelium. It was probably an in- 
WovunpD. clusion cyst. e 


inner surface is smooth. The cyst contents vary slightly. The smaller ones 
are often completely filled with a friable material which gives a yellowish 
tinge to the cyst. This substance at first sight slightly resembles pus, but in 
reality represents masses of exfoliated squamous epithelium. 

On histological examination the vaginal mucosa over the surface of the 
cyst is usually normal, but, as might be surmised, it is often slightly atrophic 
over the most prominent portion. The cyst walls are composed of fibrous 
tissue; the inner surface is lined with a varying number of layers of squamous 
epithelium. Sometimes there is a uniform covering of from two to thirty layers 
of cells, but, as a rule, the epithelial lining is very thick at one part of the cyst 
and thin at a distant point. The superficial epithelial cells are often devoid 
of nuclei and are filled with vacuoles. The deepest layer is usually cuboidal 
(see Fig. 195). 

The cysts contain desquamated squamous epithelium, detritus, and, at 
times, fat droplets and cholesterin crystals. Where the cysts are relatively 
large, the cavity is often partially filled with clear fluid. The cysts are usually 
single, but they may be multiple; in one case I have seen three irregular cysts 
separated by very slender partitions and lined by from two to eight layers of 
squamous epithelium. : | 


VAGINAL OYSTS. . ga 


As Stokes and others have so clearly pointed out, little doubt remains that 
these cysts originate from inclusions of the vaginal epithelium. Our observa- 


tions substantiate this view. In twenty- 
four of our twenty-six cases, we were 
able to get a satisfactory history, and in 
every instance the patient had a lacer- 
ated perineum; in five out of the twenty- 
four the tear extended into the rectum. 


In every case where the site of the cyst ’ 


was noted it was found either in the pos- 
terior or lateral wall, usually in the floor 
of the perineum. 

Cysts of Gartner's Duct.—As 
has been already pointed out, Gartner’s 
duct in the fetus may in some instances 
pass from the parovarium down the side 
of or in the substance of the uterus to 
the cervix and thence obliquely down- 
ward and inward to the hymen (see Fig. 
188). In the vagina its course may run 
just to the side of the urethra or in the 
lateral wall of the vagina. We also 
know that, while in the majority of cases 
this duct disappears, in a few instances 
isolated pieces persist in adult life. Such 
isolated links of the persisting duct may 
become cystic as a result of accumulated 
secretions. Numerous such examples are 
on record. If only one segment of the 
duct persist, a single cyst develops, but 
should five or six be present, we may have 
a corresponding number of cysts which, 
as we should naturally suppose, occur in 
a single row. The cysts may be exceed- 
ingly small, but as a rule they attain 
several centimeters in diameter. In rare 
instances they almost completely block the 
vagina. They naturally have an outer 
covering of vaginal mucosa, which, over 
the most prominent part, may be atrophic. 
The cyst walls are usually not more than 
1 or 2 mm. in thickness. The inner sur- 
face of the cyst may be perfectly circular, 
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Fic. 195.—SEcTION FROM THE WALL OF A 
Cyst, 2 By 2.5 Cm. In DIAMETER, TAKEN 
FROM THE POSTERIOR WALL OF THE VAG- 
INA. 


The walls are thin and transparent, and 
the cyst cavity is nearly filled with large 
cells. a, normal stratified squamous epithe- 
lium of the vaginal mucosa; b, connective tis- 
sue showing a number of small blood ves- 
sels; c, a layer of muscle fibers cut longitudi- 
nally and transversely; d, two, and in places 
three, layers of rather flat epithelial cells 
lining the cyst cavity. Other portions of the 
cyst are lined with several layers of typical 
squamous epithelium. e, large cells lying free 
in the cyst cavity, probably desquamated 
epithelium. Path. No. 1411. Magnified 50 
times. 


but it is frequently oblong, and now and then a cyst 1s met with in which 
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there is a small stem, as it were, leading off from the main cyst. Such a 
finding would demonstrate fairly conclusively that a portion of the duct has 
not yielded so readily as the rest to the process of dilatation. 

The inner surface of the cyst may be perfectly smooth along its convex 
vaginal surface, and yet present a definite undulating surface on the opposite 
or fixed side, showing clearly an unequal dilatation and thus differing from 
an ordinary cyst. 

Occasionally we meet with an oblong cyst where the tumor measures 8 by 5 
em. The inner surface presents a definite wavy appearance, being gathered 
up into large or small folds. The cysts are invariably translucent and contain 
a straw-colored or a pale fluid. . 

In eleven of our cases a dilatation of a portion of Gartner’s duct appears 
to have been responsible for the cyst. In ten of these the position of the duct 
was ascertained. In the remaining one the anatomical peculiarities afforded 
a clue sufficient for the diagnosis. The most common situation was in the 
anterior vaginal wall near the urethral orifice. 

As regards our ten cases the distribution was as follows: 

In the anterior vaginal wall near the urethra, 
SIX cases. 


In the right lateral vaginal wall, one case. 
In the left vaginal wall, one case. 

In the right vaginal fornix, one case. 

In the left vaginal fornix, one case. 


Fig. 196.—Cyst IN THE ANTERIOR 


WALL. ee PE Sis 

Gyn. Path. No. 640. ieee be Fig. 197.—SEcTION ra oF ANTERIOR VAGINAL 
neath the urethra is a translucent cyst. ee 
On being dissected out this was found to Gyn. Path. No. 4644. A is a 15-diameter enlargement 
measure 4.5x 3.5cm. Itsinner surface of the wall. The outer vaginal covering (a) is normal. - 
was smooth and glistening and it was The walls (b) are composed of fibrous tissue and the inner 
lined by one layer of flat cells. This cyst | surface (c) has a delicate covering. B is a 480-diameter en- 
in all probability was a dilated portion of largement of a portion of A, and at dis seen the inner lining, 
a Gartner’s duct. (Cullen, ut supra.) composed of a single layer of cuboidal epithelium. - 


Fig. 196 is a characteristic example of a cyst situated just beneath the 
urethra. Only rarely do the cysts become pedunculate. Where the cyst is 
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situated in the vaginal fornix the walls are liable to be considerably thicker 
as the duct lies more deeply imbedded in the tissue. | 

The cyst walls proper are composed of fibrous tissue; sometimes inter- 
mingled with these are bundles of non-striped muscle fiber. These were dem- 
onstrated in two of our cases. Where the cyst is small, it is often possible 
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Fic. 198.—Cross SEcTION THROUGH THE WALL oF A Cyst 1 Cm. In DIAMETER; THE CysT WAS FOUND 
SO NEAR THE EDGE OF THE VAGINA. THAT ITS OUTER WALL IS SKIN. 


At a the epidermis is normal, and scattered throughout the tissue are sebaceous glands, as seen at b 
and other points. c indicates spindle-shaped connective-tissue cells running parallel to the cyst wall. 
ions the inner surface of the cyst lined by one layer of cuboidal epithelium. Path. No. 1390. Mag~- 

i 36 times. 


to make it out, but in those of large size, the muscle is so spread out that 
sections from various portions of the wall often fail to reveal it, although at. 
other points it may be present. The inner surface of the cyst is lined with 
one layer of cylindrical, cuboidal, or almost. flat epithelium (see Figs. 197 
and 198). 

Vaginal Cysts Arising from Urethral Glands.—If vaginal cysts 
ever owe their origin to urethral glands, such a condition is of very rare occur- 
rence. The possibility, however, can not be excluded; in fact there were two 
of our cases in which various histological appearances justified the supposition 
that the tissue was very similar to, if not identical with, that of the urethra. 
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Gas Cysts. in the Vagina.—Various names, such as colpohyper- 
plasia cystica and colpitis emphysematosa, have. been applied: to 
this affection, which has been accurately described, by von Winckel. The con- 
dition is usually’ associated with pregnancy ‘and consists of small cystic: dila- 


tations occurring gerierally in the submucosa, but. occasionally in the epi- 
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Fig. 199.—THIN-WALLED CysT oF THE RiGHT VAGINAL WALL. 


The cyst is somewhat acuminate and the base is much smaller than the greatest circumference. Path. 
: No. 428. 


thelium itself. On puncturing: the cyst there is a report with the escape of 
gas and the cyst collapses... Such cysts last only for a short time and then 
disappear. + GT) 

Von Winckel in 1886: reported three observations in pregnant women. In a 
space that could be covered by a silver dollar he found: fifteen to twenty cysts. 
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All were superficial and 
transparent. The mucosa 
in which they were em- 
bedded was hyperemic and 
succulent and the cysts 
were filled with gas. On 
_ puncture there was a loud 
noise with an escape of the 
gas, Os? Braun~in “1661 
recorded similar instances. 
According to Eisenlohr the 
cause of the affection must 
be a gas-producing micro- 
organism which stretches 
the lymph vessels and 
forces the lymph and the 
organisms into the sur- 
rounding tissue. Accord- 
ing to Strauss, as quoted 
by Veit, the cysts were usu- 
ally surrounded by connec- 
tive tissue, rarely by epl- 
thelium. Their occurrence 
seems to be analogous to 
that of gas cysts in the liver 
and. other organs, and we 
should not be surprised if 
in the near future Welch’s 
B. aérogenes capsu- 
latus should be proved ee 

to be the causative factor. Fie. 200.—Cysr oF ee ary oe Wat OccuRRING 
No treatment save pune- The entire cyst is translucent, with whitish bands interlacing 
tare is necessary, as the * pes SAGAR ont the well-defined blood vessels. Natural 
cysts are of short duration. 

Echinococcus Cysts.—In countries in which the echinococcus is prev- 
alent cysts may develop in the tissue between the rectum and the vagina. 
They may project into the vagina and resemble vaginal cysts. If a doubt 
exists as to their nature, a careful microscopic examination of the cyst contents 
or of its vaginal wall will render the diagnosis clear. 

Clinical History of Vaginal Cysts.—All of the cysts im our cases 
were relatively small and naturally gave rise to no symptoms whatever. In 
fact they were detected during examinations undertaken for some. other trouble, 
or, as in the case of inclusion cysts, during operation for perineal tears. Un- 


doubtedly many of the smallest cysts are overlooked, as in the ordinary routine 
22 
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laboratory examinations we have found some of which no account had appeared 
in the clinical record. Cysts 6 to 8 em. in diameter partially block the vagina, 
and may interfere with coitus (see Fig. 199). If situated on the posterior wall 
they may roll out on the pelvic floor in such a manner that at first sight prolap- 
sus of the vagina may be diagnosed, if they are not translucent (see Fig. 201). 
Cysts of the posterior wall have, in a few instances, formed an effectual 
barrier to delivery. In E. H. Peter’s case, for example, the cyst contained 
about one pound of clear fluid, and had to be evacuated with the trocar before 
labor could proceed normally (Monatschr. f. Geburtskunde, 1869, Bd. 34). 


Fia. 201.—Lareg, THICK-WALLED CysT OF THE POSTERIOR VAGINAL WALL PROJECTING FROM THE 
Vutva. Sept. 14, 1894. 


In the case of a vagino-parovarian cyst which is not full, mere pressure 
is sufficient to remove the obstruction, the fluid passing up to the parovarium 
and the vaginal portion collapsing into the flaccid pouch. 
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Vaginal cysts in the posterior wall may have to be differentiated from an 
abscess in the recto-vaginal septum (see Figs. 202 and 203). The cysts are 
not tender, while abscesses 
are painful; they are also 
of rapid development and 
accompanied by fever. I 
have seen purulent vaginal 
eysts five times, three of 
the anterior wall and two 
of the posterior, all of them 
extremely painful, sensitive 
to the slightest touch, and 
associated with fever. Two 
of those on the anterior 
wall, however, were not true 
vaginal cysts, but subure- 
thral abscesses, discharging 
into. the’ urethra; another, 
a suppurating vaginal cyst 
with a thin wall, was seen 
in consultation with Dr. A. 
K. Minich, of Philadel- 
phia; it was situated within 
the vagina on its anterior 
ee eee ee Sm 42 wall ovcid and-ae big.as-s 

hen’s ege. It was cured 
by a simple incision evacuating the pus. The fourth was 4 em. in diameter 
(1.6 inches) and 3 em. (1.2 inches) thick, situated in the posterior vaginal 
wall, high up, just below the vault, and seemed fixed to a firm base. It caused 
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paroxysms of agonizing’ rec- 
tal pain, during which the 
patient would stand grasp- 
ing a chair and screaming. 
On incising it, thick, yel- 
low, odorless pus escaped ; 
the walls of the cavity were 
smooth, rigid, and irregu- 
lar above. There was no 
communication with the rec- 
tum in this case, as was 
noted in an abscess of the 


recto-vaginal septum re- 


r Heydrich (Cen- Fie. 203.—Anscess or THE RECTO-vVAGINAL SEPTUM FROM A 
Pe ted by y ( Recrau FIisruLa, DISTENDING THE PERINEUM AND THE 


tralbl. ie Gyn., 1891, No. PosTerion Vacinat WALL. 


330 | . DISEASES OF THE VAGINA. 


91). The remaining case involved the posterior vaginal wall, low down, and 
was caused by a rectal fistula, so that out of the five, four were pseudo, and 
but one was a true vaginal cyst. 

A vaginal cyst in the lateral wall may be mistaken for a blind vagina. The 
thick walls of the occluded and imperfectly developed vagina and the fact that 
the uterus is imperfectly developed will usually suffice to render the diag- 
nosis clear. | 

Cysts of the vaginal vault must be distinguished from the atresia of a 
rudimentary horn of the uterus, which forms a prominent fluctuating tumor 
at the vault or extending from the vault down to the lateral wall. In these 
cases there is a history of pain associated with the retention, and a bimanual 
examination through rectum and abdomen will show that the tumor extends 
well up into the pelvis. | | 

A suburethral abscess is peculiar in its position beneath the urethra, the 
thick vaginal wall covering it, its extreme tenderness, and in that it discharges 
its contents through the urethra on pressure. | 

A cystic dilatation of a blind ureter beneath the urethra may easily be con- 
fused with a simple vaginal cyst. Such was the case of E. G. Orthmann 
(Centralbl. f. Gyn., 1893, No. 7). The cyst oceupied the lower two-thirds 
of the vagina and increased in size each year. The diagnosis of a vaginal 
eyst was made, but on dissecting it out, it was found that the contents had 
disappeared, and on reaching its long pedicle above, a correct diagnosis was 
~ made of a forked ureter with a blind end dilated into a cyst. 

Treatment.—The smaller cysts are excised and the resulting cavity sutured. 
Where the cyst is somewhat large and removal is difficult, half or three-quarters 
of the cyst, according to circumstances, may be cut off and the edge of the 
vagina united with that of the cyst on all sides. The remaining portion of 
the cyst thus becomes a part of the vagina and gradually unfolds until it is 
scarcely recognizable. Where the cyst is of the vagino-parovarian type, drain- 
age or a combined abdominal and vaginal removal is necessary. It is, how- 
ever, seldom wise to resort to an abdominal operation, unless there are pressure 
symptoms or the cyst is very annoying. 


ABSCESS OF GARTNER’S CANAL. 


I have seen a single instance of this rare affection. A young Jewish girl 
of about fifteen years, a patient of Dr. G. W. Guthrie, of Wilkesbarre, Pa., 
developed severe pain in the genitals with high fever, which continued for 
several days. A fluctuating sac was found extending from the vault of the 
vagina on the left side close to the cervix, down along the antero-lateral wall 
to the vestibule, to the left of and on a level with the posterior urethral wall, 
where it shortly opened spontaneously, discharging pus. I saw her afterwards 
in consultation with Dr. Guthrie, and was able to pass a probe through the 
external orifice clear up to the vault of the vagina, but not beyond. 
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The quickest way to effect a radical cure of such a case would be to pass in 
a probe and to lay the sac open throughout its whole length in the vagina so 
as to get good drainage. 


NEOPLASMS. 
BENIGN NEOPLASMS. 


Benign neoplasms originating in the vagina are extremely rare, and the 
only forms found are the myomata. 

The etiology of these tumors, as in those occurring in the uterus, is still 
unknown, though Veit, following Recklinghausen (//and. d. Gynakol., Bd. I, 
p. 849), suggests an origin from Gartner’s duct (adenomyoma ). 

Myomata appear in the vagina either as polypoid growths with long 
pedicles or as more diffuse rounded tumors with wide bases extending out into 
the connective tissue surrounding the vagina. 

The symptoms depend upon the size of the growth and the obstruction 
of the vagina and pelvis. The patient may complain of a sense of weight in the 
pelvis, and tenesmus of the bladder, even with partial retention, may occur, as 
direct effects of the pressure. There may also be constipation and rectal tenes- 
mus. Pain in coitus has been noted, and the tumor may at times attain a 
sufficient size to interfere with delivery. ; 

With necrosis and gangrene of the tumor we find the added symptoms of 
profuse ill-smelling vaginal discharge, with an accompanying irritation of the 
surrounding parts. | 

The treatment is removal of the growth. Pedunculate tumors are easily 
amputated, the vessels controlled, and the base sutured, bringing the tissues 
evenly together. In the case of a larger tumor with a wide base it may be neces: 
sary to enlarge the vaginal opening by making lateral incisions, before the 
growth can be satisfactorily reached and removed. The way to remove sessile 
tumors is to make a linear incision through the overlying vaginal wall and then 
to enucleate the growth. The cavity remaining after such an enucleation may — 
be closed completely by suturing the vagina after checking all hemorrhage. 
The opposed sides are kept together by packing the vagina with gauze, which 
is allowed to remain undisturbed for from four to seven days. 


MALIGNANT NEOPLASMS. 


Malignant neoplasms are represented by sarcomata and by carcinomata. 

Sarcoma appearing in the vagina, according to Steinthal (Virch. Arch., Bd. 
140, p. 449) and Kolisko (Wien. klin. Wochenschr, 1889), may be sharply 
divided into two classes. In young children they are usually polypoid in form 
and situated on the anterior vaginal wall, while in adults the sarcoma is usually 
a diffuse growth found in any portion of the vaginal canal. 

When secondary to sarcoma of the uterus it appears first in the vaginal 
vault as a dark-bluish knobbed or polypoid outgrowth, 


332 DISEASES OF THE VAGINA. 


In children the first symptom noticed is a rounded or irregular berry-like 
tumor appearing in the vulvar cleft and accompanied by pain. Pain on mictu- 
rition and constipation may be present. In adult patients a vaginal discharge 
usually makes its appearance early in the course of the disease, and there are 
at times slight hemorrhages from the surface of the growth. 

There is a great tendency in all of these tumors to undergo necrosis, and 
this, together with the foul discharges, opens up an avenue for the entrance of 
an infection, which in the end often causes death. Cystitis and pyelonephrosis 
also often accompany the growth, as well as pyometra and purulent peritonitis. 

The diagnosis in all of these cases must be made by a microscopical ex- 
amination of the tumor, but in case of sarcoma it must be remembered that 
delay makes the prognosis more serious. 

The treatment is by early and radical removal of the growth. 

Four cases have been reported—two in’ children and two in adults—in 
which permanent recovery has followed removal. 

The various methods of operating are similar to those described under the 
treatment of carcinoma. 

Carcinoma of the Vagina.—Primary cancer of the vagina is rarely seen. 
Hecht (Inaug. Dis. Miinchen, 1891) found that a little over one per cent of 
cases of cancer in women was vaginal. In the majority of these cases the pos- 
terior wall is affected first. Out of eighteen cases cited by Olshausen of Berlin, 
thirteen involved the posterior wall. The disease usually appears in the form 
of a fungating mass of tissue, easily breaking down and bleeding. Another 
form appears as a granular ulcerated area, with hard infiltrated margins. In 
a still rarer form of carcinomatous infiltration the vaginal walls simply become 
rigid and contracted. 

While primary cancer is rare, a secondary involvement from extension to 
the vaginal vault from a cancerous cervix is quite common—so common, indeed, 
that it is often necessary to remove a considerable part of the upper vagina 
with the uterus in hysterectomy for uterine cancer. 

Nothing is known as to the cause of this affection. Heredity and trauma 
during childbirth have not been shown to be active, as in the case of cancer of 
the cervix. The tendency of the disease when located in the upper part of the 
vagina, is to extend over on to the posterior cervical lip, rendering it impossible 
at times to determine whether the cervix or the vagina was the original start- 
ing point. Where there is a large cancerous area at the vault of the vagina 
with an involvement of the outer surface of the cervix, which is continuous 
with it, the disease may without hesitation be stated to be vaginal-in its origin 
instead of cervical. 

Hemorrhages, vaginal discharge, dull aching pain, and difficulty in defeca- 
tion and micturition are common symptoms. As the disease extends rapidly 
into the neighboring lymph channels, cachexia becomes more and more marked, 
until the patient dies of exhaustion. | 

The treatment is extirpation in all cases in which there is no involve- 
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ment of the connective tissue laterally. Such an implication must be discov- 
ered by estimating the mobility of the diseased area through pressure directly: 
upon it, and by palpating around its margins through the rectum. 

There are in general four ways of operating upoi a cancerous vagina : 

First, a simple excision of the cancerous area through the vaginal outlet. 

Second, a circular incision of the vagina below the diseased area, followed 
by a stripping off of the whole circumference of that portion which is to be 
extirpated; after this an abdominal incision, freeing the uterus and removing 
it with the upper part of the vagina. 

Third, a transverse incision through the perineum, extending it on up 
through the recto-vaginal septum to the diseased area, which is then removed 
through the incision. 

Fourth, a posterior incision from sacrum to fourchette beside the rectum, 
splitting the vagina up to the diseased area. 

First, if the disease is discovered when it is still quite superficial and 
limited in its area, it may be extirpated with knife, or scissors and forceps, 
operating through the vaginal orifice and cutting around it on all sides at 
a distance of 1.5 or 2 em.; after this it is loosened up from its base with the 
fingers and removed; finally, the margins of the wound are brought together by 
catgut sutures. 

The second method consists in a circular incision of the vagina well below 
the disease; afterwards it is stripped up to the vault with the fingers and de- 
tached on all sides. The abdomen is then opened from above and the uterus 
and detached portion of the vagina removed. It is especially important here 
to determine that the vaginal infiltration does not extend into the surrounding 
tissues; careful examination must also be made through the rectum to discover 
any infiltration of the broad ligaments; should this be found a radical opera- 
tion is contra-indicated. The operation may sometimes be concluded, after strip- 
ping the vagina loose posteriorly and at the sides as well as in front as far as 
the vault, by catching and drawing down the cervix and applying ligatures 
to the broad ligaments, and removing the uterus, as in vaginal hysterectomy. 
Sometimes the whole upper third of the vagina may be removed in this way. 

The third method, proposed and used by Prof. Olshausen (Centralbl. f. 
Gyn., 1895, No. 1), consists sn the removal of the cancerous vagina through 
a transverse incision in the perineum, and a separation of rectum and vagina 
up to Douglas’ cul-de-sac. If the uterus is to be removed, the peritoneum is 
opened, after which the uterus is inverted and freed by tying off the broad 
ligaments from above downward toward the cervix. When this separation is 
partly effected, the loosened vagina is cut through with scissors and the car- 
cinoma detached, and finally, after releasing the bladder, the cervix uteri is 
tied off. If the uterus is not to be removed, the separation of vagina and 
rectum is carried up to the cervix uteri, and the vagina in the neighborhood 
of the disease is freed on all sides from the subjacent tissue. An incision 1s 
then made into the vagina at a suitable point and the diseased portion excised 
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with scissors. In a contracted vagina the last part of the excision is facili- 
tated by splitting its posterior wall from the frenulum up, giving a broad view 
of the field. : | 

I prefer the fourth plan, extirpation by an incision beside the rectum, to 
this, as less awkward and as enabling the operator to reach the parts more 
directly, as in the following case. 

The cancerous patch was situated at the vault of the vagina posteriorly ; it 
was 3 by 4 em. (1.2 by 1.4 inches) in diameter, and involved the outer surface 


Fic. 204.—A Cask or ADENO-CARCINOMA OF THE POSTERIOR VAGINAL WALL BY IMPLANTATION FROM AN 
UNSUSPECTED ADENO-CARCINOMA OF THE Bopy or THE UTERUS. 


of the cervix as well. The diseased area could not be drawn down, so as to 
attack it from below, so the patient was placed upon her left side, an incision » 
made from the end of the sacrum, beside the coccyx, and continued in a slightly 
curved line down beside the rectum and around the right margin of the anus, 
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through the perineum to the fourchette. By carrying the incision deep enough 
the rectum was exposed and easily drawn toward the left with retractors, in 
this way exposing the vagina. The posterior vaginal wall was then split, from 
the fourchette to the cervix, the diseased portion freed at the sides with the fin- 
gers, and removed. It included the posterior 
two-thirds of the upper portion of the vagina 
and the posterior lip of the cervix above the 
vault. The uterus was now brought down in 
retroposition, and its posterior surface united 
to the vaginal wall, where it was cut off, filling 
in the gap left, and leaving a shortened but 
entire vaginal canal. The posterior wound was 
closed with interrupted sutures. The. patient 
recovered, and the uterus united in its new 
position, but the disease, which had extended 
beyond the limits of the field of operation, 
continued to advance, and she died at her home 
some months later. 

If the uterus is to be removed as well, the 
peritoneum may be opened at Douglas’ cul-de- 
sac, the uterus drawn through the incision, and Fie. 205.—Srconpary Vacrinau Car- 
its broad ligaments tied off; then, using it as gagittal tae. CR St a 
a tractor by pulling it well out of the wound, age seer e ene pettoricn call 
the vagina is made tense and easily outlined [ase same as Fig. 204. J.S., Nov. 14, 
while the finger is engaged in freeing it from é 
the tissues at the sides and from the bladder in front. As much of the vagina 
as is necessary may be removed with the uterus. Care must be taken not to 
wound the ureters; bougies may be placed in them before beginning the opera- 
tion. If the uterus is not to be removed, the peritoneum must be pushed up 
without opening it, and the vagina freed on all sides in the neighborhood of 
the diseased portion; it is then opened and the diseased area excised. 


TRAUMATIC AFFECTIONS. 


Traumatic Affections of the Vault, Orifice, and Canal.—Traumatic affections 
are frequently found in the vagina, the result of injuries incurred in labor. 
They are usually located either in the vault or near the outlet, and involve one 
or both sides, extending down or up in the axis of the vagina. Any marked 
narrowing of the vaginal canal due to cicatricial contraction between the vault 
or the outlet 1s unusual. 

Extensive sloughing in the middle of the vagina may produce a concentric 
contraction, narrowing the caliber even down to complete closure (atresia 
vaginae), and followed by retention of the menses (hematocolpos and 
hematometra). The cicatricial bands radiating out from the sides of a vesi- 
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co-vaginal fistula and narrowing the lumen of the vagina serve to illustrate 
another mode of the production of a vaginal stenosis. 

The vaginal cicatrices may be classified under two general heads, correspond- 
ing also to the difference in etiology, viz., cicatrices whose direction is in 
the axis of the vagina, and cicatrices whose direction is transverse to the axis 
of the vagina. 

Cicatrices of the first class in the axis are usually found at either extremity 
of the canal, and are associated, as stated, with a lacerated cervix or a ruptured 
outlet. 

Cicatrices of the second class crossing the axis are the result of pressure and 
sloughs during parturition, or of syphilitic sores. 

At the vaginal outlet the principal scars extend from the posterior median 
line up the right or the left sulcus on one or both sides of the posterior column. 
The scar tissue at this point must be regarded as a conservative effort of 


Fig. 207.—OPrERATION FOR ATRESIA OF THE 
VAGINA CAUSED By AN ADHESION OF 
THE ANTERIOR AND POSTERIOR WALLS IN 
THE FORM OF A SEPTUM JUST ABOVE THE 
HyYMEN. 


Fig. 206.—ATRESIA OF THE VAGINA, SHOWING 
THE SCAR AT THE POINT AT WHICH THE AN- 
TERIOR AND POSTERIOR VAGINAL WALLS 
COME TOGETHER. A. M., JANn. 18, 1896. 


The cruciform incision is made first to permit 
the thorough washing out of the sac; the dotted’ . 
line indicates the area excised in restoring the 
caliber of the vagina. : 


Nature in her endeavor to fill out and draw together the rents produced in 
childbirth. The symptoms produced by such scars vary from the slightest all 
the way to a severe neurosis. Rarely a scar is so tender as to require excision. 
A scar at the vault may be the cause of a lateral displacement of the uterus. 
Cicatricial contraction of the canal will interfere with all its functions, even 
rendering the escape of the menses impossible or endangering life in case of 
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pregnancy. ‘Too much stress, however, must not be laid on this last point, as 
labor has progressed normally in such cases in which the outlook seemed almost 
hopeless at the start. | 

The treatment differs according to the form and extent of the disease. 
The best method, in general, is a complete excision of the scar extending well 
into the subjacent tissue, supplying the defect created by sliding over it the 
sound tissue from above and below. 

Strictures.—Small falciform cicatrices at the vault of the vagina on the 
right or left side may be treated by drawing the cervix in the opposite direc- 


Fic. 208.—ATRESIA OF THE VAGINA SEEN IN SAGITTAL SECTION; THE VAGINA ABOVE THE ATRESIA IS 
DISTENDED WITH THE ACCUMULATED MENSTRUAL FLUID. THERE IS NO DISTENTION OF THE UTERUS. 


tion with a tenaculum, making the scar tense, and cutting across it in several 
places down to its base. This may be done under cocain, and if the cutting is 
repeated several times, the cervix will finally be freed. If the cervix is torn 
deeply, as is usually the case, the cervical tear may be repaired and the scar 
excised at the same time. Care must be taken to avoid the mistake of simply 
removing that portion of the scar which projects into the vagina. The dissec- 
tion must be carried well below the vault, removing all of the scar tissue. The 
chief dangers are of injury to a ureter which has been drawn out of its normal 
position, and perhaps caught in the scar tissue, and of cutting a uterine artery, 
which is also brought nearer the vault than normal. 

To avoid injuring the ureter, a bougie should be placed in it before begin- 
ning any extensive operation at the vault. The ureter can then be readily felt 
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from time to time, and if involved will be easily dissected out and restored to 
its proper place without injury. | : 

The artery will be avoided by a slow, careful dissection, palpating the 
structures often as it progresses. The wound thus created is closed by inter- 
rupted sutures, and a dry dressing applied. Cicatrices in the lower part of 
the vagina are always removed in the course of the operation for relaxed vag- 
inal outlet. 

Atresia of the vagina following labor may involve any portion of the canal. 
The closure is due to sloughing from pressure during labor, followed by a 


Fic. 209.—ATRESIA OF THE VAGINA IN A NEGRESS. 
The index finger is introduced through the dilated urethra into the bladder, and with the thumb in 


the rectum clearly defines the position and thickness of the recto-vesical septum. Only a shallow vaginal 
pocket is visible between the thumb and the finger. 


cicatricial contraction. The area cut off may be from one to several centimeters 
in diameter. Oftentimes the atresia is incomplete, when a superficial exam- 
ination would lead the observer to assert that it was complete. One or two 
minute orifices may be detected in the transverse scar at the bottom of the vag- | 
inal cul-de-sac, and pressure made above may cause a little dark fluid to exude. 
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The severest symptoms arise in atresia from the apparent amenorrhea, 
which might be called an amenorrhea parodoxica, as the menstrual fune- 
tion continues normally, while the secretions accumulate above the stricture. 
The pain at the menstrual period is often agonizing. With the increasing 
accumulation the vagina expands, and the 
cervix and uterus, and sometimes the ute- 
rine tubes, dilate, until the pelvis 1s 
choked, and a large mass may be felt pro- 
jecting into the abdomen. 

Atresia may arise from extensive ul- 
ceration in the vagina, but the one common 
cause is the traumatism of a delayed labor 
in a contracted pelvis. From this condi- 
tion one of my patients recovered, not only 
with an atresia, but with a vesico-vaginal 
fistula, and a recto-vaginal fistula as well. 

The diagnosis is made by the his- 
tory of a severe labor, by the subsequent 
amenorrhea with severe menstrual. colic, 
and by the impediment to sexual inter- 
course. An examination reveals the nature 


Fic. 210.—OPprERATION FOR ATRESIA OF THE 
VAGINA SEEN. IN SAGITTAL SECTION, 
SHOWING THE CONTINUOUS SUTURE AP- 


of the affection, as the finger enters a 
short sac, or if the urethra is dilated, as 
is often the case, the finger may enter the 
bladder without difficulty, greatly puzzling 


PLIED IN THE Riaut HALF OF THE VAG- 
INA, BRINGING THE VAGINAL Mucosa 
ABOVE DOWN TO THE VAGINAL Mucosa 
BELOW THE ATRESIA, IN THIS WAY 
BRIDGING IT OVER witH Mucous MEm- 
BRANE. (See p. 341). 


the physician for a time. 

‘An examination per rectum shows the presence of a fluctuating sac above 
the atresia, and above this, it may be, one or two other sacs, separated by one 
or two well-defined transverse constrictions. 3 

The treatment is to remove the scar tissue which closes the vagina and 
to establish a permanent free communication between the separated parts of the 
vagina by a plastic operation; this is completed in three steps: First, opening 
up the channel and allowing the accumulated fluids to escape ; second, remov- 
ing the scar tissue; third, uniting the sound upper and lower portions of the 
vagina over the defect. 

Before, throughout, and after the operation the most painstaking antiseptic 
precautions must be taken, as the accumulated fluid is peculiarly-liable to under- 
go rapid decomposition, and the walls of vagina, uterus, and tubes are in a 
state of extraordinary susceptibility to infective processes. Death from infec- 
tion has so often followed the simple evacuation of the fluid that many surgeons 
dread the operation. 

I can not illustrate the further steps of the operation better than by deserib- 
ing one of my cases (Johns Hopk. Hosp. Rep., 1894, vol. 111, p. 429). 

The patient was a negress about twenty-two years old. She had had a still- 
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born child after a prolonged instrumental labor eight years before I saw her, 
and had suffered ever since the birth. Her periods had always been regular 
before her confinement, but she had never menstruated since, although suffer- 
ing greatly with the monthly molimina and from backache and pains in the 
lower abdomen. Six months before I saw her she had been kept in bed eight 
weeks by an attack of peritonitis. 

On making a vaginal examination under a bed’ cover, the finger entered a 
large, smooth-walled cavity in which none of the expected landmarks could be 
recognized. This was’ found to be the bladder, with the urethra so widely 
dilated that two fingers could be introduced without pain; the external urethral 
orifice hung patulous and everted under the pubic arch. All that was left of 
the vagina on the vulvar side was a little Rit of firm scar tissue 1 em. in depth 
just behind the urethra. | 

Upon making a bimanual examination a chain of tumors was found filling 
the pelvis, lying one above another; at first they felt like a group of myomata, 
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Fic. 211.—Coronau SECTION OF AN OLD ATRESIA OF THE VAGINA WITH DISTENTION OF THE VAGINA, 
CERVIX, AND UTERINE Caviry with MENSTRUAL FLUID. THE ATRESIA OCCUPIES THE Low ER 
THIRD OF THE VAGINA. 


but a closer examination showed that they fluctuated and formed a continuous 
cavity, with two shallow sulci between. The obliterated portion of the vagina 
was 4 em. long. | : 

The operation was performed in this way: The left index finger was intro- 
duced into the bladder and the thumb into the rectum until they touched the 
sac of fluid and held the atresic area between their palmar surfaces. Using 
these fingers as a guide to avoid injuring the rectum or the bladder, a large tro- 
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car was introduced into the pit beneath the urethra and pushed up through the 
obliterated septum until it penetrated the sae. Upon withdrawing the trocar 
500 ¢.c. (about 16 ounces) of tarry blood escaped and the three sacs collapsed. 
By means of a uterine dilator the trocar puncture track was now enlarged until 


Fic. 212.—Oup ATRESIA OF THE VAGINA OPENED AND EVACUATED; INTERRUPTED SUTURES IN PLACE TO 
DRAW THE VAGINAL Mucosa DOWN TO THE MUcoSA AT THE VAGINAL OUTLET, BRIDGING OVER THE 
DENUDED AREA IN THE CONNECTIVE TISSUE. 


it reached from one pubic ramus to the other. Abundant room was thus se- 
cured to catch the margin of the vagina just above the stricture and dissect it 
loose on all sides for a distance of a centimeter. This loosened collar was then 
pulled down over the dilated atresia and attached by a series of interrupted 
sutures to the margin of the vagina just below it. By this means, by sliding 
the normal vaginal tissue down over the cicatricial area, the canal was restored 
without leaving an exposed raw area to undergo subsequent contraction. The 
caliber of the new vagina was now normal, and a month later, when the patient 
was discharged, it even appeared normal in length. 

If resisting scar tissue is felt after opening up the canal, it must be dis- 
sected out. Where the urethra is not dilated, the finger in the rectum alone 
will serve as a guide for the trocar. 


RECTO-VAGINAL FISTULA. 


Recto-vaginal fistule are abnormal channels of communication between 
the rectum and the vagina, generally situated at one end or the other of the 
vaginal canal. 
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The cause of the fistula in the upper vagina is commonly an extension of 
a cancerous disease from the cervix on to the vagina and through the recto- 
vaginal septum; in the lower vagina the commonest cause is a failure in the 
attempt to restore a complete rupture of the recto-vaginal septum. After this 
operation, if the suturing is imperfect, fecal matter is apt to be forced into the 
upper part of the wound upon the denuded surfaces, producing suppuration and 
failure of union, and leaving a fistulous orifice opening either on to the vulva 
or into the vagina. 

Other causes, such as syphilis and stricture ne the rectum, produce fae 
in some cases. I have seen but one case where it was due to labor. I have 
also seen one case where it followed the excision of hemorrhoids, and another 
where a necrosis had been produced by the pressure of a badly fitting pessary. 

The symptoms arise from the escape of fecal material into the vagina, 
or, if the orifice is minute, from the escape of gases by this avenue. 

The cancerous fistule are particularly distressing from the disgusting con- 
dition in which the patient is apt to be kept by the constant emission of feces 
from the vulva. 

Fistule low down in the vagina are often so small that they are detected 
with difficulty, and yet the inability to control the gases, which escape oa 
keeps the patient in a constant state of nervous apprehension. 

The diagnosis is made either by simple inspection, or by passing a 
probe into any suspicious pits and thus tracing the connection with the bowel, 
or by introducing the finger into the rectum and palpating its anterior surface 
from the sphincter up. The rectal end of the fistula is marked by a distinet 
depression easily felt; this can be pushed forward and the vaginal opening 
made visible. 

A further demonstration may be made by injecting milk into the rectum 
and watching for its avenue of escape by the vagina. The patient herself often 
calls attention to her inability to retain rectal enemata, which escape by the 
vagina. 

The proper Pee peiont of a recto-vaginal fistula depends upon various 
associated conditions. 

Fistula from the extension of cervical cancer is not, as a rule, amenable to 
treatment. The utmost that can be done is to keep the parts as clean as pos- 
sible by securing a daily free evacuation of the bowel, avoiding the constant 
leakage, and by the frequent use of vaginal douches. 

In event of a slow progressing cancer at the vault, it would be quite right 
to try to give some relief by making the fistulous opening large enough to 
establish a free communication with the bowel, and then to denude a circular 
strip on the vaginal wall below this and close the vagina with interrupted 
silkworm-gut sutures (partial colpocleisis). 

There are three ways of closing a recto-vaginal fistula by suture: 

First, by a funnel-shaped denudation of the edges on the vaginal side 
followed by suture, after the pattern of the vesico-vaginal fistula operation. 
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Second, by splitting the perineum and recto-vaginal septum and completely 
separating the rectal from the vaginal portion of the fistula, followed by a 
separate suture of the rectum. 

Third, by splitting the recto-vaginal septum vertically as far as the fistula, 
which is then denuded and the recto-vaginal septum closed as in a case of 
complete tear. 

_ Before operation the intestinal tract must be thoroughly emptied, the parts 

cleansed, the sphincter ani stretched so as to paralyze it, and a loose iodoform- 
gauze pack put well up in the rectum to keep its discharges out of the vagina 
and off from the wound during the suturing. 

In determining what form of operation will be best in a given case, the 
position of the fistula, the condition of the surrounding parts, and the presence 
or absence of scar tissue must be considered. Any complication on the rectal 
side, such as a deep pit, an ulcer, or granulation tissue, must also be taken into 
consideration, as these conditions almost necessarily defeat union. 

First. The simplest form of operation, a funnel-shaped denudation and 
suture, will be selected when the opening lies above the sphincter and levator 
ani area, when it is free from bands of scar tissue, and the rectal surface is 
healthy and does not present a deep pit. After suitable exposure the parts are 
benumbed with cocain applied for ten minutes. The area to be excised is then 
outlined with the point of a sharp knife about 1 em. away from the edge of 
the opening on all sides. This area is now denuded by catching the edge with 
forceps or a tenaculum, cutting away strip after strip with a pair of delicate 
scissors until the whole is bared and bleeding down to the rectal mucosa, which 
now lies at the bottom of a wide-mouthed funnel opening on the vaginal sur- 
face. The wound is now closed by a series of interrupted silkworm gut sutures, 
three to the centimeter, passed in the direction of least resistance, generally 
from side to side, and tied firmly. Superficial catgut sutures are used be- 
tween the silkworm gut if the line of approximation is not perfectly accurate. 
The gauze pack is now taken out of the rectum and the vagina washed out and 
a piece of iodoform gauze inserted loosely. The after treatment consists in a 
restricted diet and regular daily movements of the bowels, preferably secured 
by medicine taken by the mouth. In eight days the stitches are removed, and 
the patient may go about. 

In one of my cases there was a small opening 3 mm. in 1 diameter just be- 
yond the internal sphincters, and the surrounding tissue was soft and natural 
and free from scars. I applied cocain, after which I denuded and closed it on 
the vaginal surface, as described, and allowed the patient to rise at once 
from the table and go home to continue her usual occupations without inter- 
ruption. In eight days she returned, when I removed the silk sutures and 
found that perfect union had taken place. Such treatment as this will only 
succeed in the most favorable cases, and ought rarely to be tried. ‘The proper 
after treatment of a simple fistula is to keep the patient quiet in bed for a 


week. 
23 
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Second. When the fistula is up above the sphincter area and is sur- 
rounded by scar tissue, the best plan is to dissect the rectum free from the 
vagina, either by splitting the perineum from side to side and working up to 
the fistula between rectum and vagina, or by raising a flap of vaginal tissue 
below the opening and dissecting it up to the fistula, ee eiy? is then freed from 
its vaginal attachments on all sides. Interrupted sutures are now passed 
through the muscular coats of the denuded bowel, avoiding the mucosa and 
closing the rectal opening. They are left long and brought out through the 
fistulous vaginal opening, which need not be closed. The incision in the recto- 
vaginal septum, through which the separation was made and the sutures passed, 
is finally closed, and a dry dressing placed in the vagina. 

The success of this procedure depends upon the invariable soft, yielding 
condition of the bowel, which is well adapted for plastic union when detached 
from the rigid cicatricial vaginal tissue, that prevents the sides of the wound 
from coming together without undue traction. 

I succeeded in one case (K. S., No. 2916, Sept. 5, 1894) in doing this, 
where the rectal fistula was 2 em. long, at ae top BF an obliterated upper 
vagina, with a vesico-vaginal fistula directly opposite. There was a large 
amount of scar tissue on all sides, rendering union by suture after denudation 
a hopeless undertaking. I therefore made a transverse perineal incision 4 cm. 
long and dissected between the vagina and rectum up to the fistula, which was 
then split, making two fistulous orifices out of one, the posterior opening lead- 
ing into the rectum and the anterior into the vagina. The rectal opening was 
then closed separately by interrupted fine silk sutures brought: out through 
the vaginal opening. The perineal wound was closed, and the result was 
immediate union throughout. 

Third. When the fistula is low down, close to the vaginal outlet in the 
sphincter area, the better plan is to cut entirely through the septum, repro- 
ducing the complete rupture, and then to denude the fistula along its margins 
and for some distance above it, closing the whole as in a case of complete tear. 
This is better than an attempt to effect closure by a denudation on the vaginal 
side alone, for three reasons: In the first place, the position of the opening 
on the rectal side is unfavorably situated, as in any bowel movement unusual 
pressure is brought to bear on the anterior wall of the rectum at this point by 
the fecal masses, and is so great that some particles of fecal matter are inevi- 
tably forced into the wound, preventing union. In the second place, there is 
always a pit on the rectal side in these sphincter fistule which catches fecal 
matter. In the third place, the bridge of tissue below the fistula which the 
operator endeavors to save by simple denudation and approximation is often 
insignificant; this is especially apparent after it has been cut through. 

I would repeat the caution not to forget to carry the denudation on the 
vaginal surface well above the fistula. The further denudation and suture 
must be made as fully described in the treatment of complete rupture of the 
recto-vaginal septum in Chapter XV. | 


CHAPTER XVII. 


AFFECTIONS OF THE URETHRA AND BLADDER. 


_ 


. Brief historical sketch (p. 345): Celsus: calculus. Fatio: vesico-vaginal fistula. Simon: 
dilatation of the urethra. Griinfeld: introduction of light into bladder. Rutenberg’s air- 
pumping speculum. Nitze’s cystoscope for examining the male bladder modified for the 
female. Pawlik’s method of catheterizing the ureter free-handed. Sanger: palpation of 
ae ureters. Kelly: examination under atmospheric distention induced by posture. Bib- 

lography. 

2. Topography of the bladder in women (p. 348): Natural landmarks within the bladder. The 
relations of the bladder to surrounding structures. Artificial division into hemispheres and 
quadrants. 

3. Examination of the urethra and bladder (p. 351): Urinalysis and examination of discharges; 
percussion; palpation; inspection without instruments; urethroscopy; cystoscopy: Funda- 
mental principles; instruments used—the light, the reflector, vesical specula with obtu- 
rators, dilator, evacuator, ureteral searcher. The cystoscopic examination: asepsis; prep- 
aration of patient; anesthesia; postures, dorsal and knee-breast; calibrating and dilating 
the urethral orifice; the lubricant; introducing the speculum; inspection. 

4. Diseases of the urethra (p. 367): 1. Malformations: hypospadias; epispadias; atresia of the 
urethra; totally deficient urethra. 2. Displacements: prolapse of the mucosa. 3. Dilata- 
tion. 4. Stricture. 5. Ischuria. 6. Fistula. 7. Foreign bodies. 8. Urethritis: acute; 
chronic; (1) diffuse chronic urethritis; (2) circumscribed chronic urethritis. 9. Suburethral 
abscess. 10. New growths: caruncle; fibroma; myoma; cancer; sarcoma. 

5. Diseases of the bladder (p. 398): 1. Introductory. 2. Diagnosis: by history and symptoms; 
by urinalysis; by palpation; by inspection under illumination. 3. Methods of treatment in 
general. 4. Classification of diseases: Congenital defects: (1) Double bladder; (2) loculate 
bladder; (3) exstrophy. Displacements: (1) lateral: (2) upward; (3) downward; (4) ever- 
sion. Foreign bodies in the bladder: (1) Calculi, pessaries, catheters, etc.; (2) removal— 
through urethra; through vaginal incision; through suprapubic incision.  Vesical fistule: 
(1) Historical sketch: Luiz de Mercado, Felix Plater, Hendrick Roonhuyzen, J. Fatio,A. J. 
Jobert, G. Simon, J. Marion Sims, T. A. Emmet, Nathan Bozeman, A. Martin, L. von Dittel, 
A. Mackenrodt, W. A. Freund, E.C. Dudley, H. A. Kelly; (2) causes; (3) symptoms; (4) diag- 
nosis; (5) Treatment, (a) general, (b) of fistula of large size: A. Martin—closure by turning 
up vaginal flaps to form the new base of the bladder; F. Trendelenberg—closure by trans- 
planting a flap from the posterior vaginal wall; E. C. Dudley—closure by suturing the de- 
nuded vesical mucosa to its anterior margin; A. Mackenrodt—closure by detaching the 
bladder from the vagina and suturing it independently; H. A. Kelly-—closure by detach- 
ing the bladder posteriorly and suturing it to the denuded vaginal wall anteriorly; W. A. 
Freund—closure by suturing the body of the uterus into the defect, (c) of vesico-utero- 
vaginal fistula: H. C. Coe, Otto v. Herff, H. A. Kelly, F. Trendelenberg, (2) of vesico- 
uterine fistula: F. H. Champneys, H. A. Kelly, (e) of other vesical fistule: C4. C. Black- 
man. Hemorrhoids. Hyperemia. Cystitis: (1) bacteriology; (2) acute; (3) chronic; 
(4) treatment of chronic cystitis—medication, irrigation or instillation, direct topical 
treatment, surgical treatment; (5) tubercular cystitis; (6) exfoliative cystitis. 

6. Tumors of the bladder (p. 468): 1. Classification. 2. Benign tumors: Papilloma; fibroma; 

adenoma; myoma; cystic follicles; dermoid cysts. 3. Malignant tumors: Epithelioma; 

myxoma; sarcoma. 4. Clinical history of vesical tumors. 5. Diagnosis. 6. Operative 
treatment: By a dilated urethra; by vaginal incision; by suprapubic iacision; by sym 
physeotomy; cystectomy; K. Pawlik’s case. 


HISTORY. 


Previous to the latter half of the nineteenth century but little was known 
about diseases of the urinary apparatus in women. 


And while the relatively more urgent and dangerous diseases of the male 
345 
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organs had exacted the closest attention, the modesty of women, as well as the 
‘naccessible nature of the affections, conspired to hinder an earlier scientific 
investigation of their genito-urinary organs. 3 

The shortness of the female urethra was known, and special metal catheters 
suitable for its investigation were devised and used before the Christian era; 
Celsus in the first half of the first century carefully describes an operation for 
stone in the bladder in women—cutting for the stone from the outside through 
the vestibule into the neck of the bladder, cautioning the operator to insert 
the finger, as a control, into the vagina in a married woman, but into the 
rectum in a virgin. Calculus in the female therefore attracted attention at 
an early date, on account of the surprising observation that enormous stones 
could safely pass through the short and more easily relaxed female urethra 
(que et brevior quam in maribus et laxior est.—Celsus). 

Johannes Fatio, of Basel, late in the seventeenth century recognized, 
treated, and cured cases of vesico-vaginal fistula by denuding the margins with 
scissors and drawing the edges together with a sharpened quill wrapped with 
thread. 

A new interest was aroused in diseases of the bladder by the labors of G. 
Simon, of Rostock, who carefully determined the extreme degree of safe dilata- 
bility of the urethra for digital palpation of the bladder, using a series of conical 
dilating specula with obturators, their diameters increasing up to 20 mm. 

Simon was also able in some cases to feel a ureteral orifice, and, under the 
enidance of touch, to slip in a ureteral catheter; he did this seventeen times 
in eleven cases, but never made any practical use of it. Indifferent as was 
Simon’s success, this was the starting point of all recent important work in 
connection with the diagnosis of affections of the female urinary organs. 

Josef Griinfeld, of Vienna, in 1874, filled the bladder with water and then 
examined it through a short, straight speculum, with a piece of glass set 
obliquely in its tube, so as to prevent the escape of the fluid and at the same 
time to permit the direct passage of light without reflection. 

Rutenberg devised a speculum, about 20 mm. in diameter, with a glass 
partition and a tube attached for injecting air into the bladder, while a mirror 
placed inside the bladder reflected various parts of its walls. It was necessary 
to anesthetize the patient to relieve the pain produced by this examination, and 
Rutenberg never succeeded in finding the ureteral orifices. 

Max Nitze, of Dresden, with real genius, constructed a cystoscopic apparatus 
for the male bladder, consisting of a long tube-like catheter with a short beak, 
carrying a small electric lamp at the tip and a prism at the eye through which 
the light, reflected from the walls of the bladder distended with water, is 
directed into the tube, which further contains a telescopic arrangement of 
lenses providing a wide field of vision for the observer at the outer end. A 
larger, shorter, and straighter tube has been made after the same plan for use 
in women. | | 

Through this elaborate and delicate but most useful instrument, Nitze and 
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his followers, who are now to be found among the genito-urinary specialists 
in all the larger cities, are able to examine not only the bladder but also the 
ureteral orifices, and even to catheterize the ureters with a flexible catheter, 
introduced in a small tube beside the speculum. Nitze himself is also able 
even to operate successfully upon small tumors within the. bladder. 

K. Pawlik, of Prague, made one of the most important additions to this 
subject when he improved Simon’s ureteral catheter for women, and demon- 
strated the feasibility of introducing it free-hand into the ureter through the 
urethra and bladder. This is done by retracting the posterior vaginal wall 
while the bladder is moderately distended with water (150 to 200 cubic cm.), 
when the two “ureteral”? folds come into view on the anterior vaginal wall, 
sweeping backward from the neck of the bladder toward the cervix and mark- 
ing the site of the ureters just above them. These folds determine the direc- 
tion of the tip of the catheter in the bladder as it is made to glide along its 
base while seeking the ureteral orifices. The finger at once recognizes the fact 
that the catheter has become engaged in the ureter by its assuming a certain 
~ fixed direction. 

M. Sanger, of Leipzig, added another fact of the highest importance when 
he pointed out the ease with which the lower ends of the normal ureters could 
be felt through the vaginal walls, and the increased distinctness of enlarged 
diseased ureters. 

My own method was first published in the Johns Hopkins Hospital Bulletin 
for November, 1893, and in a longer and more fully illustrated article in the 
American Journal of Obstetrics for January, 1894. Its essential features are: 

1. An atmospheric dilatation of the bladder induced by posture. 

2. The introduction of a simple straight speculum, as a rule of small size 
and without fenestra. 

3. The examination of the mucous surface of the iinddas and urethra by 
means of a reflected light or an electric headlight. 

I have furthermore demonstrated the ease with which flexible catheters 
can be introduced into the ureters in this position, and by their use I have 
been able to reach the pelvis of the kidney, and to diagnose accurately such 
renal diseases as hydronephrosis, pyelitis, calculus, ete. 

The whole field of investigation of bladder, ureteral, and renal affections 
‘is in this way thrown open to easy investigation. 

Since the publication of my method K. Pawlik has described a modifica- 
tion of it consisting in a dilatation of the urethra under anesthesia sufficient 
to admit a large open speculum, the atmospheric distention of the bladder, and 
its examination by means of a little electric light introduced into the bladder . 
through the speculum (Central. f. Gyn., May 5, 1894). 

But few treatises devoted to urinary diseases in women have as yet appeared. 
Seanzoni’s, in 1854, was the first. A. J. C. Skene’s book on “ Diseases of the 
Bladder and Urethra in Women” was published in New York in 1882; F. 
Winckel’s elaborate and valuable contribution appeared in Billroth and Luecke’s 
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“ Handbuch,” Stuttgart, second edition, 1886; H. A. Kelly’s “ Diseases of the 
Female Bladder and Urethra,” “ Twentieth Century Practice,’ William Wood 
& Co., was issued in January, 1895; and finally we have “ Die Krankheiten 
der weiblichen Blase,” by H. Fritsch in Veit’s “ Handbuch der Gyniikologie,” — 
1S0G 


TOPOGRAPHY OF THE BLADDER. 


The fact that we are now in possession of a simple means of observing all 
sorts of bladder affections characterized by changes of form or color, thus bring- 
ing under observation and within the reach of local treatment even minute 
lesions, emphasizes the need for other and more accurate ways of describing the 
location, form, and extent of such diseases in their relationship to the bladder 
wall, as well as of registering such changes as may be found from examination 
to examination. It is also important, if we would convey any accurate im- 
pression of our observations to others, to use a more precise phraseology than 
such vague generic. anatomical terms as ‘“‘ vertex” and “ base,” and to substi- 
tute in their place an accurate schema of the interior of the bladder with 
suitable divisions and subdivisions, 

I will therefore consider the topography of the bladder from three stand- 
points, each of which will be useful to the specialist in describing what he sees 
through the speculum: | 

‘ The natural landmarks within the Bidder: 

The relations of the bladder to surrounding structures. 

3. An artificial division into hemispheres and quadrants. 

1. The Natural Landmarks in the Bladder Itself—The internal orifice 
of the urethra, which begins as a narrow margin to shut in over the end 
of the speculum, and continues to increase in breadth as the speculum is slowly 
withdrawn from the bladder, forms one of the most important points of depar- 
ture in the description of lesions which may extend from the bladder into the 
urethra, or vice versa, or in the location of lesions limited to the area adjacent 
to the urethra; we have in this way a periurethral area circumscribed by 
a circle of say about 4 cm. in diameter around the internal urethral orifice. 

“Opposite the urethral orifice” is also sometimes a convenient 
expression to designate the location of an affection involving the small area of 
the posterior vesical wall, the part first seen on withdrawing the obturator. 

The ureteral orifices are the most important of all the natural land- 
marks in the bladder, and any account of a lesion in their immediate neigh- 
borhood is readily Sugeo bad as located either between them Cnterureteric) or 
posterior, anterior, or lateral, to one or the other. 

In the hotones posture the ends of the ureters often stand out promi- 
nently, forming a truncate cone from 5 to 8 mm. in diameter at the base, and 
from 3 to 4 mm. high, with the orifices at the top or a little to the anterior 
inner side; I have named this eminence the mons ureteris; it is a valuable 
landmark in the accurate location of minuter lesions directly about the orifices. 
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I have given the name “ureteral folds” to marked rounded elevations 


in the vesical mucosa, about 2 cm. ($ inch) long, sometimes seen in the knee- 
breast position, stretching from each ureteral orifice backward and outward 
toward the pelvic walls. These folds manifestly correspond to the terminal 
portions of the ureters which pass through the bladder wall. When the rest of 
the bladder expands with air the resistance of the firmer tissue of the ureters 
causes the elevation. 

The vesical triangle, or trigonum (see Fig. 37; and also Plate 
III, Fig. 1), with its three apices at the ureters and the internal urethral 
orifice, defines an area about 25 cm. (1 inch) wide at the base and 2 cm. 
(2 inch) long on the sides, easily distinguished by its deeper injection from 
the rest of the bladder mucosa. This is one of the most important landmarks, 
and as an area it is peculiarly susceptible to certain affections rarely found 
elsewhere. 

The interureterie lgament, connecting the ureteral orifices, is some- 
times seen as a distinct fold elevated above the level of the bladder behind it; 
it is usually marked as a line separating the deeper injection of the trigonum 
from the paler mucosa of the posterior part of the bladder. 

A shallow depression 2 or 3 cm. (about 1 inch) broad is sometimes 
seen posterior to the interureteric line, and is formed by the bladder balloon- 
ing out in the direction of the vagina, while the less yielding trigonum resists 
the expansion. 

Important points of reference also are those relating to the fixed and the 
movable portions of the bladder. As the bladder is emptied, the upper, more 
movable portion, covered with peritoneum, settles down into the lower and 
relatively more fixed portion, which lies in close relation to the vagina, until it 
comes to lie within it as one saucer rests in another.’ During respiration the 
free upper half may often be seen moving on the lower half, as if hinged, and 
the line of demarcation between them may be distinctly made out. This differ- 
ence between mobility and relative immobility seems to determine to some 
extent the localization of the inflammatory affections. 

At the edges where the two saucers meet, three folds are formed 
which can be most easily seen by examining a patient in the dorsal position, 
even without any, or with but little, elevation of the pelvis. I call these folds 
the plicae vesicales right, left, and posterior. The posterior fold 
stretches from side to side in front of the uterus; it is gently convex forward, 
and ends in front of each broad ligament, where each lateral fold begins, 
and extends horizontally around toward the urethra. These folds represent 
the physiological hinges on which the bladder moves in expanding and collaps- 
ing. I have called the apices where the posterior fold meets the lateral folds in 
front of the broad ligaments the right and the left vesical cornua. 

9. Relations of the Bladder to Surrounding Structures——To the specialist a 
familiarity with the exact relationships existing between the bladder and its 
enveloping structures is of the highest importance, on account of the liability 
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of the bladder to be affected by or to participate in the diseases of these 
structures. 

The upper half of the bladder is covered with peritoneum, and may be 
called the subperitoneal area. This does not include an area above the 
internal urethral orifice, in relation to the space of Retzius and the symphysis 
pubis—the symphyseal area. 

The trigonum and a broad strip of tissue extending back from it he in 
close relation to the anterior vaginal wall—the vaginal area of the bladder. 
Just above this vaginal area is a narrow strip in close relation to the anterior _ 
portion of the supravaginal cervix uteri, as far up as the internal os, the 
uterine area. Laterally the two broad ligaments lie in contact with the 
right and left cornua. 

3. Artificial Division of the Ryander into Hemispheres and Quadrants.— When 
the bladder is distended with air it forms a hollow sphere, flattened antero- 
posteriorly, and the observer, looking through the speculum, simply peeps 
through a hole in its wall, and by turning the speculum brings all parts, even 
those nearest the speculum, into view. 

From the observer’s standpoint it is easy to consider the bladder simply as 
a mathematical figure, a sphere divided into hemispheres. For example, the 
sagittal plane of the body which divides the pelvis into right and left halves, 
also cuts the bladder into right and left hemispheres by an imaginary 
line easily and accurately followed by simply elevating and depressing the 
handle of the speculum. 

A point opposite the end of the speculum in the fully distended bladder, 
with the patient in the knee-chest position, in the center of the posterior hemi- 
sphere, may be taken as a posterior pole, corresponding to the internal 
urethral orifice, the anterior pole. 

The position of the posterior pole determined in this way is not always in 
the same horizontal meridian, even in the same patient at different examina- 
tions; it is, however, always in the same vertical plane, and near enough the 
same horizontal position for practical purposes, so that, after assuming a 
certain point, as the posterior pole, and describing any lesions near by in 
relation to it, the same point is easily located at a later date for further com- 
parison. 

With a fixed posterior and an anterior pole, we may then consider the 
bladder as further divided by a horizontal plane passing through these poles. 
The sagittal and the horizontal planes, intersecting at the eee further sub- 
divide the bladder into quadrants. 

Lesions at and around the posterior central point we may pote of as 
polar and cireumpolar; lesions above or below the horizontal plane and 
to the right of the sagittal plane are described as located in the right upper 
or lower quadrants, and on the left side as in the left upper or lower 
quadrants. 

By using this simple, but purely artificial scheme an irregular patch of 
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disease can be accurately mapped out on a diagram, and any alterations in its 
form easily noted from time to time. 

The chief use of this system of division is to locate lesions in the posterior 
part of the bladder, where no natural landmarks are readily available. 
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There are, in general, four ways of making a physical examination of 
affections of the urethra and bladder, namely, by: 

1. Urinalysis. 

2. Percussion. 

3. Palpation. 

4. Inspection; urethroscopy, cystoscopy. 

1. Urinalysis—The fullest physical, chemical, microscopic, and_bacterio- 
_ logic examination of the urine should be made in every case where any morbid 
changes are found. 

The color, odor, and specific gravity must be noted, together with the de- 
gree of alkalinity or of acidity, and the presence of albumin, sugar, pus, blood, 
mucus, or fragments of stone; minute stones may be seen under a weak lens 
and tested. micro-chemically; the microscope may reveal pus corpuscles and 
blood, even in minute quantities, as well as casts and various crystalline sub- 
stances. Bacteria must be noted, and identified as far as possible by the 
various staining and culture methods. Bits of tissue and epithelial cells 
may also be discovered. The bacteriologic examination of an uncontaminated 
specimen of urine will sometimes reveal at once the true cause of disease, 
such, for example, as the tubercle bacillus, gonococcus, or colon 
bacillus. 

As a rule, in inflammatory diseases of the urethra, sufficient secretion may 
be brought to the ineatus for a cover-slip examination by stroking it from 
above downward on its vaginal surface. After exposing the inner surface of 
the bladder to view in the manner to be described, secretions clinging to the 
bladder wall, or issuing out of a sinus, or from a ureteral orifice may be taken 
up on a platinum loop for further examination. 

2. Percussion is of use in outlining a bladder full of urine or one containing 
air. If percussion over the lower part of the abdomen above the symphysis 
yields everywhere a tympanitic note, it is certain that the bladder can not be 
more than moderately distended with urine. When there is a decided fluctuat- 
ing swelling just above the symphysis extending even as high as the umbilicus, 
a flat percussion note all over the enlargement, with a corona of resonance 
above and at the sides and a broad dull base below, almost surely indicates an 
overdistended bladder. 

After examining the bladder under atmospheric distention, upon withdraw- 
ing the speculum, the overlying abdominal wall yields a high- pitched, tympanitic 
note on percussion until the air is discharged. | 
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3. Palpation Valuable information can often be gained in urethral and 
vesical discases by the sense of touch alone. Changes noted in this way relate 
to sensitiveness and to variations in form or consistency. The urethra is pal- 
pated indirectly through the anterior vaginal wall by rolling the index finger 
over it from side to side, pressing upward, and using the under and the pos- 
terior surfaces of the symphysis pubis as a point of counter-pressure. An 
‘nflamed urethra feels tense and swollen, and pressure upon it elicits a ery of 
pain; a suburethral abscess feels like an elastic round lump. projecting into. 
the vagina; a cancerous urethra is hard and fixed like a rigid cord, and often 
nodular. 

The external urethral orifice is best felt with the index finger pressing up 
onto the symphysis just over the vaginal outlet. An inflamed orifice or a 
sensitive caruncle makes pressure intolerable; a cancerous orifice 1s hard and 
ragged. If the urethra is excessively dilated, as from coitus in atresia of the 
vagina, the finger may go into the bladder so easily as to produce the impres- 
sion that it has entered a capacious vagina. 

By palpating the empty bladder bimanually between two fingers in the 
vagina and a hand pressing down over the symphysis (see Fig. 272, page 455), 
the fingers can be brought close together, with only the abdominal wall, vagina, 
and upper and lower walls of the bladder intervening; by carrying the fingers 
back in the direction of the cervix, the posterior margin, where the empty 
bladder is reflected on itself, is often distinctly felt as it slips forward from 
under the touch. In cystitis pain is felt on making this pressure; in advanced 
tubercular cystitis the thickening in the bladder walls 1s easily appreciated. 
In one of my tubercular cases the bladder was felt firmly contracted down 
behind the symphysis, and big and hard like a hen’s egg (see Fig. 272). 

A stone or a foreign body may be caught between the fingers and outlined, 
and a diagnosis made in this way. | 3 

A still better way to palpate the bladder bimanually is by putting the 
patient in the knee-chest position and letting air into the vagina, when 
the fingers of both hands can be brought close together and the whole organ 
felt with wonderful distinctness. The time has forever gone by for dilating 
the urethra to admit the index finger for the purpose of palpating the inner 
surface of the bladder. No useful information can be gained by this crude 
procedure which can not be better secured, without pain and risk of incon- 
tinence, by the simple method of inspection. 

4. Inspection —In almost all affections of the urethra and bladder direct 
inspection yields the most positive results in the diagnosis of disease. An in- 
spection without the use of any instrument may afford much valuable informa- 
tion. Almost all the affections of the urethral orifice may be diagnosed by an 
inspection, in which nothing more is done than to separate the labia minora 
wide enough to expose it. By placing a finger close to each side of the urethra 
and drawing its lips apart, the lower end of. the canal is exposed to view, in- 
cluding the orifices of Skene’s ducts posteriorly and just within them. By 
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retracting the vaginal outlet, the vaginal surface of the urethra and of the 
floor of the bladder are seen, and a tumor of the urethra projecting into the 
vagina, or a displacement of the bladder, or a vesico-vaginal fistula may be 
recognized. Such marked displacements as a cystocele or a prolapse of the 
vagina and bladder are best observed when the patient stands erect. 

When the abdomen is opened the peritoneal surface of the bladder is ex- 
posed to view, and anything affecting it, such as adhesions, or tumors pressing 
or growing upon it, or a hypertrophy, are easily seen. 

Urethroscopy.— When a urethral or a vesical disease 1s far enough advanced 
to call for an investigation, there will almost always be found morbid changes 
distinct enough to be recognized by a cytoscopic or a urethroscopic examination. 

The urethra is examined by introducing into the bladder a speculum 8 or 
10 mm. in diameter and withdrawing it gradually, all the while studying the 
urethral mucosa as each successive part of the canal passes over the end of the 
speculum from above downward. At first the end of the speculum coming out 
of the bladder just clears the rim of the internal urethral orifice, then on con- 
tinuing the withdrawal the rim approaches the center, forms the central figure, 
and then disappears from view as the lower walls successively come to occupy 
the field. | 

The endoscopic picture resembles a flat funnel, and, as suggested by 
Griinfeld, is so named; the portion in the middle where the urethral walls 
meet is called the central figure, and the portion of the urethra exposed 
to view between the central figure and the rim of the speculum is the funnel 
wall. 

The central figure forms a large free opening only at the internal urethral 
orifice, where, surrounded by a narrow margin of mucosa, it is at first almost 
as large as the speculum; it decreases in size as the speculum is withdrawn, 
until the walls approach on all sides and form a small quadrilateral or oval 
figure, finally closing altogether; lower down in the urethra the central figure 
forms a transverse line, which finally assumes a vertical direction at the external 
urethral orifice. 

The funnel walls are made up of numerous folds which radiate out 
from the central figure to the margin of the speculum. From eight to twelve 
of these may be seen at once. The posterior fold in the upper part of the 
urethra is the largest and is a continuation of a triangular elevation on the tri- 
gonum in the bladder, named by J. OC. L. Barkow colliculus cervicalis. 
Numerous delicate vessels are plainly visible on the urethral walls, one or two 
on each fold, running longitudinally with it. 

In the lower part of the urethra, near the external orifice, the longitudinal 
folds are crossed by a transverse fold, which subdivides the urethral mucosa 
into a kind of lattice work with shallow pits between. 

The orifices of the urethral glands, Morgagni’s erypts and Littré’s acinous 
elands, appear as fine points, often in groups disposed longitudinally, or as 
larger yellowish spots; they can be better seen by changing the position of the 
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speculum so as to displace the central figure and bring one side of the urethral 
wall flat against its end. | 

One of the best methods of examining the outer portion of the ureter, 
and especially the orifices of Skene’s glands, is by bending two hairpins as 
shown in the figure (Fig. 213), and grasping them with forceps and using 
them to draw the labia and walls of the urethra apart. 

Cystoscopy.—The fundamental principles of a cystoscopic examination are: 

1. The introduction of a simple cylindrical speculum into the bladder. 

2. The atmospheric distention of the bladder induced solely by posture. 

3. The illumination and inspection of the vesical. mucosa, either by means 
of a direct light, such as a little electric lamp attached to the forehead or the 
mouth of the speculum, or by 
means of a strong lght re- 
flected by a head mirror. 

The view of the bladder ob- 
tained in this way is a direct 
one; and the open speculum 
allows the operator to touch 
any part of the bladder with a 
sound, and to introduce various | 
instruments with ease. 

The Instruments Used. 
—The necessary instruments 
are the following: A strong 
light, a head mirror, vesical 
specula with obturators, a ure- 
thral calibrator and dilator, an 
evacuator for removing urine, 
long mouse-toothed forceps, 
and a ureteral searcher. 

In case of emergency the 
instruments absolutely neces- 
sary for an examination are 
few and simple. The lght is 
always easily obtained, and 
every physician owns a throat 
mirror. An evacuator can be 
made by attaching a piece of 
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syringe ; 

ceps, and searcher can be dis- 

pensed with, so that the vesical speculum is really the only novel indispensable 

instrument, and even that could be extemporized from a piece of tin or a bit of 
eardboard. | 


ORIFICES OF SKENE’S GLANDS. 
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The Light.—The best illuminant is the strong white electric light. 1 com- 
monly use a sixteen-candle-power drophght set in a socket on a short wooden 
handle, with a simple oval tin reflector, evenly coated with white enamel paint 
on the inside, covering half of it; the current is conveyed 
from the wall by cords, and the connection with the wall 
is made by means of a movable socket; it is ready for 
use at any moment, and can be carried from room to 
room. 

When there is no electric light available, I take with 
me a small storage battery weighing ten pounds and 
measuring 10 by 64 by 4$ inches, which runs a six-volt 
four-candle-power mignon lamp for fifteen hours. ‘The 
little light is attached to the head band and inclosed 
in a short metal cylinder with a reflector behind it. 
A tube carrying a convex lens fits over the cylinder, 
covering in the light, and moves on a ratchet, afford- 
ing an adjustment which concentrates the illumination 
on a small circle at the desired point. If a direct elec- 
trie current is available, the battery can be recharged 
without sending it away, by connecting it with the wires 
from the street, with a current adapter interposed. 

Strong daylight or sunlight gives a good illumina- 
tion, but, although at times invaluable, it is uncertain, 


Fig. 214.—GRADUATED IN- 
STRUMENT FOR MEASUR- 
ING CALIBERS AND D1- 
AMETERS OF SPECULA. 


The caliber is measured 


and it is awkward to direct it to all parts of the blad- 
der, which necessitates moving the patient about instead 
of the mirror. 

A short candle may be used, but its light is too feeble 


by inserting the end into 
the speculum as far as it 
will go and reading off the 
size. on the scale. The 
diameter is measured by 
dropping the speculum in- 


to the graduated opening 
and reading off the size. 
By deducting the caliber 
from the diameter the 
thickness of the wall is 
measured. 


for a minute examination. Lamps and gas burners are 
the most unsatisfactory light, because they can not be 
held close enough to the patient, and they give out suf- 
ficient heat to make the examiner uncomfortable. 

The head mirror is a simple concave reflector with about 30 em. (12 
inches) focal length. The large circle of light which is thrown by this mirror 
around the orifice of the speculum is a necessity, for, if the circle were a small 
one, the slightest movement of the head would darken the field in the bladder, 
while the larger circle allows considerable latitude of movement. 

I like the mirror attached to a flexible steel band crossing the top of the 
head better than the elastic bands encircling it; the steel band is more quickly 
put on and removed without disarranging the hair. A steel segmented band 
covers and protects the mirror when out of use, and is the safest and most 
convenient device for transportation. 

The Vesical Specula.—The specula are simple cylinders 8 cm. (3% 
inches) long, and equal in diameter throughout; they are preferably made of 
German silver. and nickel plated. There is a funnel-shaped SRLS at the 
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outer end of the speculum 15 mm. long, inclined at an angle of sixty degrees 
to the cylinder. The handle, 8 em. (3 inches) long and 12 mm. broad and 
5 mm. thick, is attached to the funnel and is large enough to afford a con- 
venient grasp which does not tire the hand during a prolonged examination. 

My first specula were furnished with handles so small that they had to be 
held between the thumb and the index finger. The handle used after this 
is seen in Fig. 216. I now prefer handles about twice this size, or even as 
large as that shown in Fig. 215. 

The vesical end of the speculum must be rounded in toward its lumen, 
and under no circumstances must a ragged or a knife edge be left to cut the 
mucosa. 

Specula are made in various numbers ranging from 5 to 20, each number 
representing the diameter of the cylinder in mm.—5, 6, 7, ete., up to 20; the 
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Fig. 215.—TuHEe Strout HanpLe ATTACHED TO THE No. 10 VESICAL 
SpEecuLuM. A HANDLE OF THIS SIZE 18 MucH MorE CoNVENIENT 
THAN A SHORTER ONE. 


specialist will also find it convenient to have on hand the following half sizes: 
64, 74, 84, 94, 104, 114. The sizes below No. 12 are used for examination, 
and those above to secure a wide lumen in operations upon the bladder. 

Each instrument has its obturator, only used for the purpose of round- 
ing out the end of the speculum during introduction; the obturator consists 
of a conical end piece connected by a slender shank to a stout handle which 
fits into the funnel of the speculum. 

The shank of the obturator is made stout enough not to bend in withdrawal, 
and the handle is large, so as to give a good hold for the thumb and index 
finger. : 

To facilitate the introduction of the cystosecope there must be no shoulder 
to injure the urethra between the end of the speculum and its obturator. 
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The dilator is a conical instrument 7 em. (3 inches) long, with a 


blunt poimmt 3 mm. in diameter; it is 16 mm. in diameter at its base. It is 
graduated from point 
to base in millimeter 
diameters from 4 to 
16 mm. A _ handle 
attached to the base 
is large enough to 
afford a convenient 
hold for three fin- 
Ber ia eectins ate ere p ee hrs cere 
the base keeps it from tached to the funnel affords a convenient grasp 
ees in introducing and holding it in any position. 
slipping all the way ordinary size. 
into the urethra. 

I have devised a simple conical dilator, representing an 
infinite series on its sides, to take the place of the inter- 
rupted series of the Hegar dilators 
commonly used, as I have found by 
careful investigation that the external 
orifice is the only part of the urethra 
which needs stretching to admit the 
specula commonly used. The rest of - 
the urethral canal is so elastic that it 
yields at once to the obturator and opens up to the full size 
of the speculum without previous dilatation and without 
injury. 

The evacuator is used to empty the bladder of the 
residual urine which the patient often can not expel, and 
which can not be removed by a catheter, amounting to 4 to 
10 cc. It must also be used from time to time to remove 
the urine accumulating during a prolonged examination. 
The evacuator is a small, hollow, perforated metal ball, con- 
nected by fine rubber tubing, about 35 em. (14 inches) long, 
with a rubber exhausting bulb. The rubber tube is cut about 
5 em. (2 inches) from the ball, and a piece of glass tubing 
inserted which serves both as a telltale to show when the 
urine is flowing in the tube, as well as to give rigidity to the 
Fro, 217._Unerurar, tube when it is picked up for introduction into the bl adder. 

CALIBRATOR AND If the patient lies on her back during the cystoscopic 

me Bcc «di. ¢Xamination, the evacuator must be used much oftener, as a 
cate the diameters in small quantity of urine easily obscures the field of view in 
an pa this posture. In the knee-chest position, on the other hand, 
a little clear urine in a pool in the inverted vault of the bladder in no way inter- 
feres with a thorough inspection of all parts. 


Fia. 216.—CystoscorE AND OBTURATOR. 
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The evacuator is used in the following manner: The assistant, grasping 
the rubber bulb, pushes its base in with his thumb, and | 
forces out all the air; while the examiner, holding the other 
end, drops the little perforated ball through the speculum 
into the pool of urine, when the assistant removes his thumb, 
and the bulb slowly expands, sucking up the urine. The 
evacuation will be more rapid if the suction bulb is held well 
below the level of the bladder. If there is only a little urine 
to be taken up, it will escape faster by withdrawing the ball 
a little occasionally so as to suck up some air with the urine. 

Dr. G. E. Shoemaker, of Philadelphia, has devised a 
simple evacuator consisting in a little tube with perfora- 
tions, slightly bent at both ends, and connected with an 
exhaust bottle emptied by a syringe (see Annals of Sur- 
gery, November, 1895). Dr. Garceau, of Boston, has made 
an attachment for the cystoscope to effect the same end, pub- 
lishing the description of it a week or two in advance of Dr. 
Shoemaker. | 

The alligator forceps lke those shown in Fig. 218 
are lightly made, with long shanks, for use through the No. 
8 speculum and larger sizes. It is best to have the mouth- 
piece at the end as shown, making them more efficient in 
erasping a foreign body in the bladder. They are useful in 
cleansing the lumen of the speculum from drops of urine, 
or in taking up a little urime out of the bladder with small 
pledgets of cotton, or in wiping off small areas of the vesical 


mucosa. | 

The ureteral searcher is a small rod 18 em. 
(7 inches) long with a little bulbous 
end 38 mm. by 1.5 mm., and a handle 
6 cm. (24 inches) long set at an angle 
of 120 degrees. It is used in touching 
any part of the bladder wall, in explor- 
ing a sinus, and particularly in locat- 
ing the ureteral orifices in doubtful 
cases. 

Applicator.—Any piece of flex- 
ible wire about 15 cm. long will do as 
an applicator to carry medicated cotton 


to all points on the bladder or the ure- Fig. 218.—Atiigator Forcers Usep ro Carry 
PLEDGETS OF COTTON INTO THE BLADDER TO 


thra. WIPE orFr Pus or CLots or BLoop, oR TO 
; CLEANSE AND STERILIZE THE URETHRAL ORI- 

Other useful instruments are a FICES BEFORE CATHETERIZATION, OR TO Dry 

3 4 Out A LirrLte Resipuat URINE. ANY SMALL 

speculum eraduated in centimeters for oR ELoNGATE Bopy LIkE A PIECE oF CATHE- 


: . . TER CAN ALSO BE READILY GRASPED:AND RE- 
measuring the distance between points MOVED WITH THESE FORCEPS, 
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on the bladder wall, the external or internal urethral orifices, and a. Ha sopt 
searcher, likewise graduated in centimeters and half centimeters. 

The Technique of the Examination—Asepsis.—Asepsis must be main- 
tained throughout every examination by handling only aseptic instru- 
ments, introduced by clean hands, through a cleansed urethral 
orifice. 3 

All the instruments used must have been sterilized and must be laid in a 
clean tray on a sterilized towel. The external urethral orifice must be wiped 


Fig. 219.—SEARCHER FOR LOCATING THE URETHRAL ORIFICE 
SIMILAR TO DESORMEAUX’S PROBE. 


clean with a boric acid solution, before introducing the speculum, \> 
to remove any leucorrheal or other discharges which often contami- \> 
nate its lips. \ > 

The hands must be scrubbed clean, and as far as possible the utmost . \ 2) 
precaution must be taken to avoid touching any part of the instruments L 
but the handles. If this were always done, no infection could occur even \ 
with infected hands. Every instrument should be constantly inspected to \ 
detect any rough or scaling surface liable to cut the mucous membrane. 

Preparation of the Patient.—The patient should come to the ex- 
amining table with the lower bowel emptied. I find that in many cases it 
makes a decided difference if she has just eaten a meal, when the bladder does 
not always expand so well. Immediately before the examination she must 
empty the bladder in a sitting or standing posture. If the nurse draws the 
urine with a catheter, or if she passes it on the table, the evacuation will not 
be nearly so complete. 

Anesthesia.—A general anesthetic is only needed for a nervous woman. 
Local anesthesia by means of a 10 per cent solution of cocain applied on a 
pledget of cotton wound on a metal rod and introduced just within the external 
urethral orifice for five minutes beforehand, is sufficient to benumb the sensa- 
tions so entirely that any required dilatation may be made and the speculum 
introduced without much discomfort. 

Posture of the Patient.—Two postures are available, an elevated 
dorsal and a knee-chest. The dorsal position is the more convenient to use 
and the least tiring to the patient, but it is only of service in thin patients, 
and the atmospheric expansion is not so good; the bladder of a fat woman will 
rarely distend at all in this posture. The head and thorax rest on the table, 
while the pelvis is raised by putting one or two bran cushions under the but- 
tocks, so as to elevate them 20 or 30 em. (8 or 12 inches) or more above 
the table level. This gives a pitch to the pelvic and lower abdominal viscera 
which makes them gravitate toward the diaphragm, and as soon as a speculum 


is introduced the bladder sucks in air enough to distend it. 
24 
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When the bladder does not expand, and yet it is particularly desirable to 
use the dorsal position on account of the inability of the patient to stand the 
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Fic. 220.—EXAMINATION OF THE BLADDER IN THE DorsAt POSITION, WITH ELEVATED PELVIS. 


The electric light held close to the symphysis is reflected by the head mirror into the bladder. The 
angle of reflection must be as small as possible, so as to avoid constantly displacing the pencil of light 


with slight movements of the head. 


inconvenience and fatigue of 
the knee-chest position, the 
bladder may be distended and 
the pelvis relieved of the small 
intestines by first placing her 
in the knee-chest. position for 
a minute and letting in air 
with a catheter; she is then 
turned on her back with hips 
elevated on the cushions, tak- 
ing care to keep the pelvis all 
the time well above the level 
of the abdomen. ‘The specu- 
lum may now be introduced 


and a satisfactory examina- 


tion made. <A_ bladder dis- 
tended in this way will often 
remain well distended until 


the hips are let down again to 
the table level. 


Fig. 221.—VeEsicaL SPECULUM INTRODUCED WITH THE 
PATIENT IN THE KNEE-CHEST POSTURE. 
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The knee-chest position is the one position most satisfactory and 
applicable in all cases. The patient kneels with her knees separated 10 or 12 
inches, close to the end of the table, and, keeping the buttocks as high as 
possible, lets the back curve in, and brings the side of the face down on the 
table. If she squats a little, drooping the buttocks slightly toward her feet, 
she will be more conveniently disposed for the examination. Sometimes, to 
get a good expansion, it is necessary to push the thighs in the opposite direc- 
tion beyond the vertical. If she is under an anesthetic, the best way to hold 
her in the knee-chest position is for two assistants to stand, one on each side, 
close up to the body to prevent it from falling sidewise, each grasping the body 
with one arm thrown over the back, and holding the leg in the crotch of the 
knee with the other hand to keep it from slipping up or down. 


Yi ——~ 


YUflite. 
(My ili 


LLALA YY Lf | 


Ky WSs 
\\ 


Fig. 222.—PaTiENT In A HARNESS IN THE KNEE-BREAST PosrTION FOR CysToscoPpic EXAMINATION, 


The squatting attitude is a little too much exaggerated for the average case. 


An apparatus like that shown in the text (Fig. 222) and devised by Dr. 
G. B. Miller is useful where assistants are scarce, but the thigh bands must not 
be allowed to cut into the femoral fold. 

Calibrating and Dilating the Urethral Orifice.—Before dilat- 
ing the urethra and introducing a speculum it is well to calibrate it, that is, 
to measure its diameter in millimeters as a guide to the amount of dilatation 
needed to admit a speculum; for example, if the urethral orifice has a diameter 


362 AFFECTIONS OF THE URETHRA AND BLADDER. 


of 6 or 7 mm. only, it can not be dilated up to 10 or 12 mm. without a slight 
rupture of its margins; calibration in this case would induce one to use a 
speculum a size or two smaller, than usual. Again, the calibration often shows 
that the orifice is already so large that it needs no preliminary dilatation. A 
practiced eye will usually be able to gauge the size of the urethral orifice at 
onee, and to select the exact size of speculum suitable for introduction. 

To calibrate the orifice, the small end of the conical dilator, Fig. 217, 1s 
pushed into the urethra until it fits snugly, when the index finger marks the 
point in contact with the urethral orifice; the dilator is then withdrawn and 
the diameter in millimeters read off. If it is 9 or 10, the speculum of the same 
number is taken up and introduced without dilatation ; if the number indicating 
the diameter is 7 or 8, the urethra must first be dilated up to the size of 
speculum to be used. | | 

Boroglycerid forms the best lubricant for dilator and specu- 
lum because it is colorless. Vaseline sometimes leaves a film behind which looks 
like pus. ) 

To dilate the orifice, the dilator, which is one and the same instru- 
ment with the calibrator, is introduced into the urethra in the direction of its 
axis with a slight boring motion, until the required distention is reached in 
a few seconds. Often there is no injury at all from such a dilatation, while 
at other times one or two shallow ruptures 1 mm. deep and from 3 to 5 
mm. long are made at the posterior margin. I have never seen any serious 
bleeding nor have had to treat the ruptures later as fissures; only two or three 
times have I had to put in a fine suture to stop the oozing. An unusually 
small and rigid orifice should be cut posteriorly, as suggested by Simon; then, 
after the examination, the cut is closed with one or two fine silk sutures. 

Introducing the Speculum.—A skillful examiner will select a suit- 
able speculum (Fig. 216, p. 357), a No. 7, 8, 9, or 10, or one of the halt 
sizes between, according to 
the case, the age of the pa- 
tient, and the purpose of the 
examination; a patient with 
a sensitive urethra may often 
be treated with less discom- 
fort and with equal facility 
through a No. 74 or 8 specu- 
lum. The smaller sizes are 
better adapted to girls and 
Fic. 223.—Hoipina THE Vestcan SprcuLUM READY For to young women with small 

REP THE THUMB PRESSES THE OBTURATOR sveathis Beginners ae cys: 

toscopy are apt to select a 

larger speculum, using always a No. 10 or 11; with experience they will drop a 
size or two. Asti : 

‘To introduce the speculum, it is grasped as shown in Fig. 228, and the 
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obturator is kept from slipping back into the cylinder by a decided pressure 
with the thumb, continued until the end has entered into the bladder. The. 
urethra, wiped clean with a boric acid solution, is exposed by an assistant 
holding the buttocks and the labia well apart, while the point of the speculum, 
coated with the boroglycerid solution, is applied to the urethral orifice, and 
pushed through the urethra into the bladder with a gentle sweep around the 
pubic arch. The handle of the speculum is now firmly grasped, while the 
obturator is withdrawn with a slight rotary motion. If the internal urethral 
orifice is drawn well into the pelvis by the posture, the urethra is so much 
curved that there is danger of injuring it by pushing the speculum hard 
against its posterior wall; this must be avoided by introducing the speculum 
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Fig. 224.—EXAMINATION OF THE BLADDER WITH THE PATIENT IN THE KNEE-CHEST POSITION. 


in a decided curve. The moment the obturator is taken out the air rushes in 
and the bladder is dilated and ready for the inspection. 

If the bladder does not expand in this way the examiner will usually find 
that the patient has assumed a faulty position, and as soon as this is corrected 
the expansion occurs. 

Viewing the Bladder.—lIt takes far less time to view the whole in- 
terior of the bladder than it does to describe the method of inspection (Fig. 
224): indeed, after practice, a few seconds will be sufficient to determine by 

actual sight whether any portion of the interior is sound or diseased. 

If the patient is in the knee-chest position the examiner sits on a stool 
with his eyes a little below the level of the urethra, grasping the handle of 
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the speculum, which is turned upward, and he should wear the head mirror | 
over the eye which he is accustomed to use at the microscope. 

The assistant now holds the electric droplight close to the end of the sacrum, 
which is protected from the heat by one or two towels, and the lower margin 
of the head mirror is drawn away from the face and turned until the reflected 
light spot falls within the bladder. Men accustomed to throat and eye work 
will find no difficulty in putting a good illumination at once just where they 
want it, while to the inexperienced man the apparent waywardness of the light 
will be his chief trouble throughout. The direct ray of the little electric head- 
light makes the illumination of the field an easier task. 

The inspection of the bladder naturally begins with the posterior hemi- 
sphere about the posterior pole, opposite the internal urethral orifice, from 3 
to 5 em. distant from the anterior yall, but not more than 2 or 3 cm. from 
the end of the speculum, which is pushed well into the bladder. 

The whole posterior hemisphere is first examined as the end of the instru- 
ment is directed to the right and to the left, by alternately raising and drop- 
ping the handle so that every part of the mucosa is passed in review at least 
twice. 

The normal background of the inflated bladder seen in this 
way is a dull white, with here and there large vessels branching and anastomos- 
ing over it in an irregular manner. The fine rosy capillary injection seen in a 
contracted: bladder is not visible when it is distended with air, for the minuter 
vessels are emptied, both by the expansion and by the posture of the patient. 
At a point 1 or 2 em. above the posterior pole, a rounded red spot of capillary 
injection is often seen, which may easily be mistaken for a localized inflam- 
mation, but which is merely a suction hyperemia induced at this point by 
contact with the end of the speculum during the withdrawal of the obturator. 

The larger blood vessels spring out of the submucosa, where they are first 
seen in a hazy way, becoming clearer and with sharply defined outlines on the 
surface, where they divide and subdivide into numerous branches. Occasion- 
ally an artery is seen pulsating, and a large dark vein may sometimes be seen 
gradually disappearing from view as it penetrates the walls obliquely. The 
mucous surface on the right and the left of the posterior hemisphere is often 
divided up by shallow interlacing ridges, or again a sharp ridge 2 to 3 cm. 
long is seen to cross the field obliquely; these ridges are formed by the imner 
muscular bundles irregularly arranged. Numerous little glistening points 
are due to moisture on slight inequalities of surface which catch and reflect 
the light. 

By elevating the handle of the speculum decidedly, its inner end is lowered 
and the vault or summit of the bladder is brought into view, and every part 
of the organ inspected by moving the end from side to side. By lowering the — 
handle decidedly, the floor of the bladder is examined in the same way, and 
then by moving it to the left and to the right, the right and left walls come 
into view. 7 
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The only parts which remain unexamined are those contiguous to the in- 
ternal urethral orifice, and these are now seen by a still more decided elevation 
and depression of the handle. With a marked depression of the speculum the 
vesical triangle comes into view, always a little more injected than the rest of 
the bladder, due to the fact that the mucosa and the underlying tissues are 
intimately connected, which prevents this part from expanding and becoming 
anemic like the rest of the bladder. 

Turning the speculum from fifteen to twenty degrees—generally the latter 
—to the right or to the left a little pinkish prominence is seen—the mons 
ureteris which marks the position of the ureteral orifice; this usually 
looks like a fine transverse line about 2 mm. long on the side of the mons. It 
is sometimes a faint streak, like a little water line on paper. At other times 
the orifice appears as a little pit or a mere point. Immediately around the 
ureteral orifice is a paler area about 1 mm. broad, and surrounding this a 
rosy area 3 or 4 mm. broad. I have several times seen a blood vessel emerging 
‘out of it on to the vesical mucosa. If a V with its angle at thirty degrees is 
marked on the cylinder of the speculum, near the handle, by bringing one of 
the arms of the V parallel to the axis of the urethra the other arm will then 
point toward one of the ureteral orifices, which may now be found at once on 
looking through the speculum. 

If the ureteral orifice is watched for half a minute or so, a little clear urine 
will be seen to spout out from the surface, forming a jet which lasts two or 
three seconds, to be repeated again in the course of a minute. 

Sometimes the urine spurts up free from the surface of the bladder, shoots 
into the lumen of the speculum, and trickles down to the outer edge. By 
holding the end of 


the speculum close 


up under the ure- 
ter, or by using the 
oblique speculum 


Fic. 225.—CystToscoPE WITH END CUT OBIIQUE- 
LY; OBTURATOR INSERTED. 


When the patient is in the knee-chest posture 


adapted specially to 
this purpose (Tig. 
295), enough urine 
ean be caught up 
with pledgetsof cot- 
ton, or in a small 
graduate, to answer 


and microscopic examination. 


and the oblique end is held under the ureteral ori- 
fice, the urine is caught as it spurts out of the ure- 
ter, and runs down the speculum to the outside, 
where it is collected for examination. By secur- 
ing urine in this way the catheterization of the 
ureter is avoided. The length of the speculum 
alone to the end of the lip is 9.5 cm. and its diame- 
teris 10mm. # ordinary size. 


the purposes of a physical, chemical, 


When the bladder is in- 


flamed or ulcerated, it is sometimes of great advantage 
to get a little urine from one or both sides in this way, 
because it avoids the risk of a possible infection of a ureter 
by putting in a catheter. 


The interureteric line is often distinctly seen, either from its having a little 
deeper color than the bladder behind it, or from a slight elevation. 
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In the process of the examination of the entire bladder conducted in this 
way the field of vision has changed from the posterior wall perpendicular 
to the plane of vision to the triangular area which lies almost parallel to it; 
at right angles differences in color are best seen, while in the plane of vision 
outlines which cross it come out more distinctly. 

The retrosymphyseal area comes into view on elevating the handle of 
the speculum so as to direct the inner end toward the symphysis pubis. 

Occasionally a bladder will be found which does not remain ballooned out 
with air, but undergoes periods of more or less rhythmic contraction, each of 
which lasts half a minute or more. With the contraction there is an influx 
of blood inte the capillaries, and the mucous membrane assumes a rosy hue, 


Fic. 226. —INSTRUMENT FOR MEASURING THE DISTANCE BETWEEN THE INTERNAL ORIFICE OF THE 
URETHRA AND VARIOUS POINTS ON THE VESICAL WALLS. 


The distance in millimeters is registered on a graduated arm on the outside. One arm slides along the 
other and the lower one is provided with a little hook on its inner end to hold it against the inner end 
of the speculum. Knee-chest posture.. 


becoming more intense as the contraction increases, until the whole organ is 
thrown into small folds like a labyrinth of cerebral convolutions. With the 
contraction the air is audibly expelled and often urine comes sputtering out 
with it. After waiting from half a minute to a minute the contraction relaxes 
and the bladder expands; so that the examination can be continued. The color 
and appearance of the walls and of the vessels of a normal bladder must be well 
fixed in the mind by numerous examinations, because the normal conditions 
are the standards of comparison in determining the presence of areas of con- 
gestion, inflammation, or other diseases. 

Insufficient expansion of the bladder will be noticed in advanced pregnancy, 
in the case of a tumor blocking the pelvis, or in ascites. It may also be due 
to the fact that the patient in taking the knee-chest posture arches her back, 
and raises her chest too high from the table, thus interfering with the action 
of gravity on the intestines. Often, too, a little time must be allowed for the 
viscera to gravitate slowly toward the diaphragm, and so create the suction 
necessary for the distention of the bladder. 
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Too great an expansion of the bladder may also be troublesome. The diffi- 
culty is that the trigonum and the ureteral orifices are then lifted up so high 
that the examiner has to bring his head far enough under the patient to render 
his position extremely awkward and he does not get enough light for the inspec- 
tion. This may be remedied in several ways: 

(a) Before introducing the cystoscope a speculum is always put into the 
vagina, which then balloons out with air and lets its anterior wall with the floor 
of the bladder drop in the direction of the symphysis; then when the vesical 
speculum is introduced the available expansion space of the pelvis, already 
partly occupied by the distended vagina, is so diminished that the floor of the 
bladder remains more nearly in the plane of vision. In parous women the 
atmospheric expansion of the vagina is usually spontaneous. Distention of 
the rectum with air will sometimes produce the same effect. 

(b) By putting a cotton pack in the vagina or by depressing its anterior 
wall with a spatula, any particular portion of the base of the bladder can be 
held down in view. 

(c) Cases where there is a tendency to an excessive expansion may, as a 
rule, be easily examined in the dorsal posture, when the expansion is naturally 
not so great. 

The presence of air in the bladder is rarely painful so long as the urethra 
is open and the air enters and escapes freely with each respiratory movement. 
But not infrequently as soon as the speculum is taken out the patient feels 
a cramping pain, which is not relieved until she has been able to seat her- 
self on a vessel to expel the air. To avoid this after-pain, the examiner may 
leave the speculum in place, or slip a catheter in, and then lower the patient 
gently from the knee-chest posture on to her side, so as to let the air out 
gradually. 

It is not necessary to take any special precaution after a vesical examina- 
tion, unless it has been prolonged enough to weary the patient, or unless she 
is feeble or nervous; under these circumstances rest for an hour or two with 
a half teaspoonful of aromatic spirits of ammonia may be prescribed. 

The field of usefulness of the cystoscopic method just described is a large 
- one, commensurate with the entire field of vesical diseases, and the practitioner 
who uses it liberally will be rewarded by constantly discovering that affections 
hitherto described as merely functional have definite local lesions as their basis, 
and are often speedily amenable to simple methods of treatment. 

I wish further to insist that a “eystoscopic examination should be made in 
every case where a vesical affection is more than transient and the diagnosis 
is not absolutely clear without it, and that every part of the bladder Haute 
then be thoroughly inspected. 


DISEASES OF THE URETHRA. 


Short as the urethral canal is in women, it is liable to a variety of diseases, 
some of which are peculiar to the sex. These affections are chiefly those which 
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either interfere with function or affect the caliber of the urethra. As the final 
avenue of egress of the urine, the urethra holds a position analogous to the short 
anal canal in its relation to the rectal ampulla and the intestines above. Owing 
to its relation to the external genitals, which are infested with micro-organisms, 
the urethral orifice is constantly exposed to the risk of infection from without. 
Its position under the resisting pubic arch renders the urethra liable also to 
damage from prolonged pressure during labor, or to compression by a tumor 
which chokes the pelvis. It is protected from external injuries by its concealed 
position between the thighs and labia. 

One of the most important anatomical barriers to infection and to the 
invasion of the upper ureteral tract by bacteria is the little delicate mucous 
folds, connivent over the ureteral orifice, best seen when the hymen is intact, 
and in the nullipare. These folds are found de- 
veloped in association with the hymen posteriorly, 
and as the upper part of the hymen is pulled apart, 
they become separated, exposing the meatus ex- 
ternus. As the urethral labia le together, they 
project beyond the orifice of the urethra in a man- 
ner not unlike the labia minora covering the 
introitus. They are made up of soft, delicate 
mucous membrane, showing, under normal condi- 


Fic. 227.— Lona URETHRAL ’ : 7 
Lasra or UNequat Lenora. tions, no thickening nor hypertrophy (the figures 


should be corrected in this respect). It is to these 
folds that the orifice of the urethra owes its cruciform appearance, with the 
right and left arms of the cross more or less dependent. The urethral labia 
vary in size, all the way from the delicate structures, scarcely noticeable, to 
flaps 1 em. long like elephant’s ears, hanging from the posterior lateral ure- 
thral margins (see Figs. 227, 228, 229, 2380, 231). One of the best ways 


Fig. 228.—ATTENUATED URETHRAL LABIA Fig. 229.—ATTENUATED URETHRAL LABIA. 
SPREAD APART. 


to see them is by introducing a calibrator as shown in Fig. 232. I first 
described these structures, which I had long been observing, in the “ Twentieth 
Century Practice of Medicine,” Wm. Wood & Co., 1895, vol. i, p. 665 (see 
also Amer. Med., 1903, vol. vi, pp. 429 and 465). Dr. R. L. Dickinson, of 
Brooklyn, who has given more attention to these structures than any other 
living surgeon, has particularly noted their relations to hypertrophic condi- 
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tions associated with masturbation (see illustrations in Amer. Med., Feb. 27, 
1904, p. 347). 
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LABIA. THE PURPOSE OF DEMONSTRATING ITS PRESENCE. 


Affections of the urethra may conveniently be considered under the follow- 
ing heads: Malformations, displacements, dilatation, stricture, ischuria, fistula, 
foreign bodies, hyperemia, urethritis, new growths. 


CONGENITAL MALFORMATIONS. 


Congenital malformations of the urethra are among the rarest gynecological 
affections. The commonest is a distinct lateral displacement of the external 
orifice, generally about 2 mm., to one or the other side. A shallow vertical 
fissure corresponding to the urethral orifice may be found on the opposite side 
with a sharp ridge between the two; this gives the appearance of a double 
urethral orifice. 

Most malformations of practical importance are due to a deficiency of the 
development of some part of the urethral canal. 

These may be classified as: (a) hypospadias, (b) epispadias, (¢) imper- 
forate urethra, (d) totally deficient urethra. 

Hypospadias.—In hypospadias, part of the inferior wall of the urethra is 
wanting and the external urethral orifice opens at some point in the anterior 
vaginal wall. One of the best described cases is that of A. Lebedeff (Arch. 
f. Gyn., vol. xvi, p. 290). The patient was a married woman, twenty-three 
years old, a nullipara. She had always been well in every respect until five 
years married, when she began to experience a pressure on the bladder and 
to suffer from an involuntary escape of urine, at first at night after coitus, 
but soon becoming constant. An examination showed normal labia, nymphe, 
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and clitoris. But in the vestibule, instead of a urethral canal, there was a 
furrow, lined with a delicate mucous membrane, and leading back over the 
anterior vaginal wall, between vaginal folds so closely applied as to form a 
distinct ridge; this furrow ended in a canal 2 cm. long and situated 2 cm. 

within the introitus, which admitted two fingers directly into the bladder. The 
upper wall of this furrow, seen on drawing aside the protecting vaginal folds, 
was covered throughout with a bright-pink mucous membrane crossed by a fine 
network of vessels. The fact that the patient had never borne a child, and the 
straight course of the canal, associated with the entire absence of any cicatricial 
tissue, showed that the condition was a congenital defect of the inferior wall 
of the urethra extending as far up as the neck of the bladder. The incontinence 
had been brought on mechanically by. coitus. 

A case of my own, more properly classified, as F. Winckel has pointed out, 
as a persistent urogenital sinus, was a nullipara forty-six years old; 
the external genitals were normal as far as the introitus of the vagina, where 
the only opening between clitoris and rectum was found. There was no hymen, 
and the smooth orifice beneath the pubic arch had the form of a transverse slit. 
If the finger was pushed in, it invariably entered a short muscular canal, 
which was the shortened urethra, and so passed directly into the bladder. ‘The 
urethral orifice was in this way situated about 1 cm. behind the pubic arch, 
and the urethral canal was only 1 cm. long. While the inferior wall of the 
urethra was absent, the anterior wall continued on out as far as the vestibule, 
but was not of normal length. The upper wall of the introitus was vascular 
and of a deep-red color, and presented numerous longitudinal mucous folds. 
There was a gaping slit in the anterior vaginal wall 1 cm. long, which short- 
ened the caliber of the urethra by so much. If now the point of the sound 
introduced into the vagina was turned sharply down over the perineum, it 
would then enter one or the other of two orifices lying side by side, and sepa- 
rated by a fleshy septum; this was a double vagina about 8 em. (3 inches) 
deep, with a small cervix in the vault of each half. The incontinence and 
distress the patient had complained of in coitus was relieved, and the channels 
returned to their normal usage by a plastic operation, freshening and uniting 
the edges of the flaps, and converting the two vagine into one by removing 
the septum. | HE 

Similar to this was the case of a short dilated urethra reported by Dr. W. 
H. Baker, of Boston (New York Jour. of Gyn. and Obstet., Oct., 1893) ; here 
there was no trace of an upper. urethral wall, and there was therefore a com- 
plete absence of the external part of the urethra, defectus urethrw eaterne. 

Epispadias.—In epispadias there is a defect of the upper wall of the urethra 
associated with a separation of the labia minora and division of the clitoris. 
In its extreme form the symphysis gapes, the anterior wall of the bladder is 
deficient, and the bladder becomes everted (exstrophy ). 

Atresia.—Congenital atresia of the urethra may be due either to defective 
intra-uterine development, when it is associated with other anomalies, or 1t may 
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be acquired late in intra-uterine life by an agglutination of a portion of the 
urethral canal. The latter condition was clearly the one obtaining in the case 
of a child two days old (Mandl, Wen. klin. Wochenschr., 1891, p. 515), which 
vomited and had general convulsions until the atresia was broken down by 
a sound, when turbid concentrated urine escaped and the disturbances ceased. 
There was no marked distention of the bladder or evidence of hydronephrosis. 

When the atresia is due to defective development a number of other coex- 
isting defects are usually found, as in the instance reported by F. Schatz 
(Archiv f. Gyn., 1870, Bd. i, p. 12), where there was a double uterus, double 
vagina, and double bladder. As there was no urethra, each of these 
bladders opened by an orifice in its base into the corresponding vagina. 

If the atresia ig a complete one, in order that the child so affected shall 
live, nature must have provided some other channel for the escape of the urine, 
such as an opening into the bladder through the symphysis, or a patulous 
urachus, which discharges at the navel. If there is no avenue of escape for the 
urine, this will, even during intra-uterine life, accumulate in such quantity as 
to produce an enormous distention of the bladder, ureters, and kidneys, with 
ascites. Under these circumstances the distended abdomen forms a serious 
hindrance to the birth. | 

Congenital Absence of Urethra.—In these cases all trace of the urethra is 
wanting, both external and internal orifices, and upper and lower walls, and 
the base of the bladder opens directly into the vagina, with which it forms one 
common canal. 


» DISPLACEMENTS. 


The urethra is liable to displacements of two kinds: (1) Those affecting 
the entire urethra with the adjacent tissues; (2) those affecting the mucous 
membrane of the urethra alone. | 

Displacement of the Entire Urethra.—The anatomical and topographical 
relations of the urethra are such that it is most favorably situated to prevent 
displacement. Its shortness, its position directly under the pubic arch, and the 
dense fibrous connection with the adjacent parts all resist any ordinary efforts 
to force it out of its natural position. The commonest change in position “is 
noticed when the vaginal outlet is relaxed and gaping, and the hase of the 
bladder descends with the anterior vaginal wall to fill up the gap. Careful 
inspection and the use of a sound then show that the urethra has rotated out- 
ward and forward around the symphysis as its axis; the external orifice lies 
farther forward and its direction more upward than normal, while the internal 
orifice has sunk with the bladder. In prolapse of the elongated cervix uteri 
with a vesical diverticulum in the pouch the urethra often undergoes a still 
more marked change in its direction, gradually yielding to the traction of the 
prolapsed sac, first at its internal orifice, and then the lower portions, until 
the whole urethra finally lies outside the body. The canal sometimes assumes 
a sigmoid curve, which makes it difficult to pass a catheter. 
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The symptoms of this condition are those referred to the prolapsus and 
those which arise from difficulty in emptying the bladder. Unless the patient 
is in the habit of pushing up the sac for this purpose, the evacuation is often 
incomplete and decomposition of retained urine may set in with all its un- 
toward sequel. 

Upward displacement of the urethra oceurs during labor and when 
the urethra is drawn up by a full bladder. It also occurs in the case of large 

| ee subperitoneal tumors of the uterus, 

E which drag the bladder high up, 

and with it the urethra, sometimes 
changing its horizontal direction to 
\ / gendacmntae a Beat of 
a ptying the bladder may be great, 
if but it is sometimes also surpris- 
/ ingly easy. In relieving the pa- 
tient, it is safer to use a soft cath- 
eter, which finds its own way into 
the bladder. If a metal or glass 
catheter is used it must be done 
with the gentlest touch, feeling for 
the channel with each advance of 
the instrument. I know of a doc- 
tor who decided to perform a 
Cesarean section on a woman in 
whom the head of the child was 
sticking in the pelvis. As a pre- 
paratory measure he attempted to 
empty the bladder, but instead of 
doing that he forced the catheter 
through the urethra into the child’s 
head several times, and when the 
catheter was removed its eye was 
found full of brain tissue. The 
operation was abandoned on this 
account, and in several days a 
dead child was born spontane- 
ously, with perforations in its 
Fic. 233.—HyPERTROPHY OF THE URETHRAL Mv- head which were the cause of much 
POs A ees Onirice. Arr 16, curious speculation on the part of 

the friends. 

Prolapse of the Urethral Mucosa.—A more or less complete eversion of the 
mucous membrane of the urethra is found in rare instances. While the rest 
of the urethra remains in its normal position the mucosa becomes loosened 
from its submucous attachments and is gradually extruded at the external 
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orifice, forming a pale, deep-red, or bluish tumor, which swells and becomes 
edematous and even gangrenous if left to itself. As the anterior, posterior, 
and lateral walls of the urethra are all involved, the protruding mass is tubular, 
and is lined within as well as covered without by a sensitive, easily bleeding 
mucous membrane. No age is exempt 
from prolapse of the urethral mucosa, but 
the affection is far commoner in young 
children; in two cases reported the pa- 
tients had reached the advanced age of 
seventy and seventy-two years. 

The prime cause of the affection is 
usually struma, but the immediately ex- 
citing cause may be a blow, straining, or 
coughing, or rape. Inflammation of the 
mucosa also occasionally produces a pro- 
lapse, which is as a rule only partial. 

The diagnosis will be made upon 
separating the labia, when a vascular 
tumor with a slit in the center of it open- 
ing into the bladder will be seen at the 
site of the urethra and choking its ori- 
fice. This condition must be distin- 
guished from earuncle of the orifice or a 
hemorrhoidal pouting of the mucosa at 


} 


Fig. 234.—HyperRTROPHIED EXTERNAL ORI- 


the orifice, as well as from eversion of Pe a oe own Su cai 
the mucosa of the bladder or of the pe eee ON, 

_ Sym. is the symphysis; B, the bladder; 
uMrever. the vagina lies below. 


The seat of a caruncle is usually on 
one side of the external urethral orifice. An eversion of the mucosa of the orifice 
forms but a shallow protrusion not more than 5 or 6 mm. long. 

In everted bladder the base of the tumor is found by a sound to be within 
and attached to the bladder, instead of at the external orifice of the urethra. 
The bladder tumor also lacks a canal. An everted ureter is attached to the 
bladder wall and a fine sound or catheter 14 mm. in diameter passes through 
the tumor on up over the pelvic brim into the kidney. 

The treatment will vary with the conditions. The cautery so often used, 
ought to be given up entirely for cleaner surgical methods. It is also unad- 
visable to transfix and ligate the protruding mass and allow it to slough away, 
or to cut it away beyond the ligatures, as has been done. | 

The first and simplest plan to be tried in a recent case is reposition, after 
getting rid of the sensitiveness, either by means of a weak solution of cocain 
or by anesthesia. By compressing the tumor on all sides and at the same time 
pushing it back into the urethra a replacement may be effected which will 
prove permanent; the patient should be kept in bed afterwards, a vulvar com- 
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press applied, and small doses of belladonna should be given as a sedative by 
rectal suppository. 

If the tumor can not be replaced, or if it escapes again directly after re- 
placement, an operation will be necessary, and the best is the excision of the 
protruding portion with knife or scissors, followed by a carefully applied con- 
tinuous suture of fine catgut, uniting the cut edges and checking the hemor- 
rhage. It is important to catch both edges as they are cut, to prevent an 
inversion with excessive hemorrhage. 


DILATATION. 


Variations in the caliber of the urethra, both dilatation and stricture, are 
of infrequent occurrence. Dilatation, however, a disease never found in men, 
‘5 far commoner than stricture, a disease so often found in them. 

Dilatation of the urethra is an enlargement of its lumen, the result of any 
injury to the circular fibers by a trauma from without, or by some object 
forced through its canal in either direction. All 
erades of dilatation are found from a slight one 
which permits an escape of the urine only noticed on 
coughing, sneezing, or lifting, to the extreme forms 
where the bladder is incapable of holding even a few 
drops of urine. The worst, forms entail all the mis- 
eries of a large vesico-vaginal fistula. 

The commonest cause of an extreme dilatation 
is coitus per urethram in women with either a con- 
genital or an acquired atresia of the vagina. In 
these cases the external urethral orifice is gaping 
and everted, and the examining finger is often ear- 
ried into the bladder without any apparent resist- 
ance (sce Fig. 209, p. 3388). I have seen three cases, 
in one of which two fingers could be easily mtro- 
duced into the bladder, where a distinct contraction 
was felt at the position of a much thickened, inter- 

nal vesical sphincter. The consequences of a dila- 
Fic. 235.—OPERATION For Hy- ; ; : 
oP sears Uneiikad tation of this. character are Olen less serious than 
meee Vai: would be anticipated, for, in spite of the extreme 
A circular amputation with J ‘ ‘ 
approximation of the tissues of distention of the urethra, the patient may be able 
aan Se eS to retain her urine for several hours, or at most 
area The vagina is seen yotices a decided ineontinence following coitus 
only. 

It is quite otherwise with the cases of dilatation of the urethra where a 
large finger has been bored in for diagnostic purposes. The extensive rupture 
of the muscular fibers is then followed by an incontinence which is often 
permanent. ‘These cases are fortunately becoming rare, as this barbarous way 
of examining the bladder is being given up. With our present facilities for 
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examination, we are never warranted in introducing a finger through a urethra 
which is not already dilated, so as to admit it without resistance. 

Another cause of dilatation is that which acts from within outward, as when 
a large stone under the spasmodic contractions of the bladder is pushed down 
into and on out through the urethra, or when a stone is grasped and dragged out 
by a stone forceps. It is remarkable, however, what the urethra will stand in 
this way, for a stone even an inch or more in diameter passed spontaneously 
in this way may not be followed by more than a transient incontinence. 

The partial incontinence following repeated births is undoubtedly due to 
injury to the circular fibers of the urethra by the compression produced by 
the child’s head, and is apt to increase after each fresh insult. A common 
form of incontinence is that seen in women who have borne children and yet 
have never had any difficulty until they approached the menopause. ‘They 
then note for the first time occasional spurts of urine wetting the clothing on 
making any unusual exertion such as sneezing, laughing, or taking a high 
step, ete. The trouble as a rule grows worse and is persistent. 

Treatment.—If the dilatation has been but recently and suddenly pro- 
duced, as by the passage of a stone or by forcing a finger or two large dilators 
through the urethra, and there is no evident laceration, it will be well to wait 
a few days, simply keeping the parts clean and free from contamination by 
vaginal douches and local application of a boric acid solution; and if there 1s 
any definite improvement it will be well to wait as long as it continues. If 
there is any evident laceration at the external meatus, this should be sutured 
under cocain, first trimming off all unevenness and then uniting the parts 
from side to side with fine interrupted silk sutures, using a small fine needle. 
When the relaxation is due to coitus and the abnormal channel has been 
created in place of an atresic vagina, nothing can be done until the vagina is 
restored to its integrity. 

The condition of a patient with an incontinent urethra is so pitiable that 
as eminent an authority as Rutenberg (Wien. med. Wochenschr., 1875, No. 37) 
even proposed to cure it by closing the urethra entirely and making a supra- 
pubic fistula, which was to be controlled by the pressure of a pledget. 

In general four plans have been tried with varying success in attempting 
to overcome incontinence. These are: 

(a) A vaginal pessary. 

(b) A longitudinal resection of the vaginal wall, with or without a piece 
of the urethra. ) 

(c) An operation to flatten out and compress the external urethral orifice. 

(d) Twisting the urethra spirally so as to narrow its caliber. 

It is not possible in the absence of a larger experience to speak with decision 
as to the comparative merits of the three operative procedures proposed, but if 
would prefer as a first resort to resect after the plan proposed in (0). 

If the incontinent urethra was near the normal caliber I should use Pawlik’s 


1 
plan (c) - 
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If the incontinence is due to the traction or scar tissue in the anterior 
vaginal wall on the neck of the bladder, this must first be freely incised to 
do away with the traction. Permanent relief has even been obtained in this 
way. | | 
(a) F. Schatz (Arch. f. Gynakol., 1877, vol. xi, p. 198) has given relief by 
means of his funnel-shaped pessary, which presses directly upon the urethra. 
Similar results have occasionally been secured by the use of a ball pessary large 
enough to press the urethra against the symphysis and hold the urine back 
until the intravesical pressure has increased to a degree sufficient to overcome 
the obstacle. An intact levator ani is necessary for the successful use of a 
pessary, which can not give relief in a relaxed vaginal outlet. 

(b) An excision of the superfluous relaxed portions recommends itself as 
the most rational plan, and it has yielded excellent results in the hands of 
Frank and Engstrom. | 

Frank’s procedure (Centralbl. f. Gynikol., 1882, No. 9) is to lay a small 
catheter in the urethra and then to excise a wedge-shaped piece from the pos- 
terior urethral wall, including the vaginal as well as the urethral mucosa, and 
extending from the external urethral orifice to within about 1 em. of the 
internal orifice. The incision is now continued in an elliptical form on the 
vaginal wall beyond the neck of the bladder. By a transverse row of interrupted 
sutures the whole wound surface is now accurately approximated. The lower 
anterior part of the incision underlying two-thirds of the urethra simply resects 
its relaxed canal, while the width of the elliptical portion of the denudation has | 
been calculated so as to form a sort of buttress behind the neck of the bladder 
like the third lobe of a prostate in the male. 

Engstrém (Berl. klin. Wochenschr., 1887, p. 744), in an anemic, badly 
nourished woman, fearing a failure of union on the side of the urethral mucosa, 
carried his excision on the vaginal septum down to the urethral mucosa, but 
did not include it. The wound suppurated and healed by granulation with 
the formation of scar tissue, and as a result the patient was able to hold her 
urine four hours by day, and all night. 
| (c) By flattening the outer end of the urethra and bending it at the same 
time, Pawlik (Wien. med. Wochenschr., 1883, Nos. 25 and 26) relieved several 
patients of incontinence. His plan is to draw the orifice of the urethra well 
forward toward the clitoris and sharply to one side; then, marking the point on 
the side to which it could be drawn without excessive traction, a long, narrow 
denudation about 2 em. long (2? inch) is made in the sulcus, and sutures 
passed to hold the urethra in that position. After a week, when the sutures 
are removed, the other side of the urethra is drawn upward and outward in the 
same manner, and the sulcus on that side denuded and sutured. By this means 
the urethra receives a sharp bend forward and the posterior wall is strongly 
flattened against the anterior by traction on both sides. | 

(d) Torsion of the urethra is a plan proposed by R. Gersuny ( Centralb. f. 
Chir., 1889, p. 483). The whole urethral canal is dissected out from the sur- 
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rounding structures as far as the neck of the bladder, and the urethra is then 
twisted on itself, so as to form a series of spiral folds, when it is sutured go 
as to be held in this position. Gersuny relieved his patient. after twisting the 
urethra one and a quarter times on itself—that is, through an are of 450 
- degrees. 

Desnos (Ann. des mal. des org. gen.-urin., 1890, p. 344) partially relieved 
a patient by ligating the urethra. He first introduced a catheter into the blad- 
der, and then cut through the vaginal mucosa so as to expose the upper two- 
thirds of the urethra; this portion was then isolated by a catgut ligature placed 
2 or 3 mm. from the neck of the bladder and tied so tight that the catheter 
could just be moved. The vaginal incision was then closed with silkworm gut. 
A small wedge was ‘also taken out of the gaping external orifice. The result 
was an immediate power of retention for three hours, afterwards reduced to 
one hour and a half. 


STRICTURE. 


A stricture of the urethral canal so narrow as to interfere with the free exit 
of the urine from the bladder is rare. Strictures of large caliber in which 
there is no evident impediment to urination or to the passage of an ordinary 
catheter have been described and their importance insisted upon by Dr. Ely 
Van de Warker (Medical News, Philadelphia, 1887, p. 59). They are to be 
recognized by using olive pointed bougies, which catch and trip in the stricture 
as they are withdrawn. Dr. Van de Warker finds that the evil results of a 
neglected stricture of large caliber in women are similar to those in men; 
but confirmation of these important conclusions are still wanted from other 
clinicians. 

A variety of causes may operate to produce a stricture, some of which are: 

1. A localized thickening, produced by a chronic gonorrheal urethritis. 

2. A cicatricial contraction of the anterior wall of the vagina, following a 
slough produced by labor. | 

3. The cicatrization of a chancre, whether in the vagina or in the urethra. 

4, Carcinoma of the urethra. 

5. Extreme contraction of the external meatus without assignable cause. 

Gonorrheal stricture is the commonest of all forms, although it has as yet 
received but little attention in women. Its history is often difficult to. obtain, 
owing to the slightness of the symptoms produced by a chronic gonorrheal 
urethritis. The slough which follows labor is more apt to result ina urethro- 
vaginal fistula than in a stricture. | 

The symptoms of stricture are difficulty and pain in micturition, the urine 
being expelled in drops, or in a fine stream with considerable straining. These 
difficulties increase as the caliber of the stricture lessens, although occasion- 
ally even an extreme contraction of the urethra may elicit no complaint. I 
remember well my first case, a German woman of about fifty-two, from whom 
I removed 252 gallstones. After the operation she could not urinate lying on 
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her back, nor could the nurse catheterize her. I found just within the external 
orifice a cicatricial narrowing of the urethra, which only allowed a fine catheter 
9, mm. in diameter to pass with difficulty. The patient was not conscious of 
there being anything wrong, hor was I able to get any history or to determine 
the cause of the stricture. 

The diagnosis will be made readily if every case complaining of any urinary 
disturbances is examined locally. The effort to catheterize or to pass a vesical 
speculum will at once tell whether an obstruction exists or not, and if so, the 
urethra may be calibrated with bougies and the stricture studied urethroscopic- 
ally, determining its exact size, position, extent, appearance, and consistence. 

The treatment will depend upon the form of the stricture and its cause. 
In secondary cancerous disease which can not be eradicated, in the earlier 
stages the bladder should simply be catheterized regularly; later, when the 


obstruction increases, a vesico-vaginal fistula may be made, or, if necessary, 


the ureters may be set free and turned into the vaginal vault. In one of my 
cases of syphilitic thickening the urethra was reduced to a rigid canal, with 
extensive ulcerations at the external orifice; the patient had beside this a 
universal cystitis and hypertrophy of the bladder walls. 

In cicatricial contraction of the anterior vaginal wall compressing the 
urethra, if the cicatrix 1s narrow, the plan of making multiple incisions into 
it under cocain, may be tried. If this does not succeed, the cicatrix should 
be dissected out, even going so far, if necessary, as to resect the lower walls of 
the urethra with it; then, after an exact closure of the wound with fine inter- 
rupted sutures passed close together, a catheter should be left in the bladder 
for four or five days to relieve the canal of any strain. 

When the stricture is narrow and more or less circular, as in the gonorrheal 
stricture, the lumen should be enlarged by incising or dilating it. 

A stricture which allows a bougie 2 or 25 mm. in diameter to pass may 
be dilated by passing the bougies daily, until a No. 4 or 5 is passed. After 
three or four days a No. 5, 53, and 6 may be passed, and so on gradually up 
to No. 10, the maximum. A smaller stricture, admitting only a No. 1 or 1a 
bougie, may be exposed through the urethroscope, its edges incised slightly, 
and then dilated up to No. 8 or 4, gradually followed by the larger dilators 
until the lumen is restored to the normal size. 

Care must be exercised to keep the field free from contamination, and not 
to transport the germs on the external urethral orifice into the canal every time 
the dilators are used. If the stricture is limited in its extent, and an examina- 
tion shows that there will be but little risk of an extensive rupture, a rapid 
dilatation may be practiced, as recommended by E. Hermann (Trans. of the 
Obst. Soc. of London, for 1887, xxix, p. 97), restoring the urethra to a normal 
caliber at the first sitting. 

‘All cases treated by dilating must be kept under observation for a long time, 
as a good percentage show a decided tendency to relapse, when the dilatation 
must be repeated. I gave one of my patients, who was an intelligent nurse, a 
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glass catheter, with the instruction to use it at intervals to discover whether 
the stricture was recurring and to keep it open, and she did this with good 
effect. 

A stricture confined to the external meatus is easy to treat by benumbing 
the part with a strong solution of cocain and using the conical urethral HE 
or, if it is very tight and the scar tissue extends deep, an incision 5 mm. deep 
may be made through the posterior margin and the urethral and vaginal mucosee 
sewed together. 


ISCHURIA. 


Ischuria is an affection in, which the patient, often without a demonstrable 
mechanical cause, is unable to void the urine which is then retained in the 
bladder. It is sometimes seen in hysterical girls, and often in the puerperal 
state, where it is probably due to pressure on the neck of the bladder by the 
head of the child during its descent, benumbing the nerves and so destroying 
for a time the reflex sensibility. That this is probably the correct explanation 
is borne out by the fact that it oftenest follows forceps labors. 

The diagnosis is usually easy to make by the discovery of a distinct tumor 
just above the symphysis pubis; on introducing the catheter the urine escapes 
and the tumor at once disappears. I had one case in a young woman with 
anorexia nervosa, in whom I palpated and percussed the flat lower abdo- 
men and concluded that there was no urine in the bladder, but on putting 
in a catheter 500 ¢.c. of urine escaped; the bladder had distended laterally. 

The best way to treat puerperal cases is first to try letting the patient 
urinate by sitting erect on the vessel, and if this does not succeed to practice 
a rapid dilatation of the urethra under cocain. The external genitals are 
carefully cleansed and the caliber of the urethral orifice taken. Cocain (10 
per cent solution) is then applied for five minutes in the canal and the first 
dilator used, followed immediately by a size a half millimeter larger, and this 
by the next size, and so on up to No. 12 or 14 mm. in diameter. Often the 
patient will be permanently relieved at onée, or at most the passage of the same 
numbers once more after an interval of a day or two will relieve the ischuria. 

In an anemic, hysterical patient the condition of the blood, and the nervous 
symptoms, the bowels, and the digestion should receive especial attention. 
Strychnin is one of the best systemic remedies given in full doses. 


URETHRAL FISTULA. 


A urethro-vaginal fistula following labor is a rare occurrence. When the 
urethra is involved the lesion is located in the upper part, oftenest at the neck 
of the bladder, and is frequently found in association with an extensive injury 
to the base of the bladder, forming a vesico-urethro-vaginal fistula. 
Not so rare, however, is a fistula artificially created to draw out a redundant 
urethral mucosa and relieve dysuria (Emmet’s buttonhole operation). 

Urethral fistula usually involve the lower wall only, and appear either as 
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elliptical openings from 1 to 1.5 cm. long or as a fine circular opening not 
larger than a pin head. If the fistula is close to the neck of the bladder there 
may bea frequent involuntary escape of urine. If it is farther down in the 


Fias. 236, 237.—URrETHRO-VAGINAL AND VESICO-VAGINAL FISTULA IN THE SAME PATIENT. 


Asmall bridge of tissue (c), including the neck of the bladder, remained intact. The upper border of 
the vesico-vaginal fistula (a) and the lower border of the urethro-vaginal fistula (b) were denuded and 
united without sacrificing the neck of the bladder (c). See also Fig. 238. 


canal there may be no symptoms at all pointing to its existence, and under 
these circumstances there is no reason why the fistula accidentally discovered 
should be operated upon. 

I have seen but two cases, both resulting 
from the traumatisms of labor. In one there 
was an elliptical opening in the floor of the 
urethra at about the middle, 1.5 em. long by 
3 mm. wide, and in the other a round opening 
about 4 mm. in diameter, just in front of the 
neck of the bladder, while just behind the neck 
there was a vesico-vaginal fistula a little larger 
in diameter. 

The treatment of a simple fistula which 
does not involve more than one-third of the 
lumen of the urethra is like that of vesico- 
vaginal fistula, by a funnel-shaped denudation 
of its margins, broad on the vaginal surface, 
and reaching up to, but not including the ure- 
thral mucosa. Fine silkworm gut sutures are 
then passed transversely, and tied so as to 


Fie. 238.—Tm Mernop or wrropu- bring the edges into exact apposition. It is 
CING THE SuTURES IN THE CASE OF ie * 
VESICO-VAGINAL FistuLa (B), AND better to leave a ‘catheter in the bladder for 
URETHRO-VAGINAL FistuLa (U). > : . 
MD five days. The stitches should be removed in 
The bridge of tissue between U and 


Bis the neck of the bladder. from seven to ten days. 
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In a case in which a urethral fistula just below the sphincter was compli- 
cated by a vesical fistula just above it, leaving intact the vesical sphincter 
ring at the internal urethral orifice, the problem was to save this important 
bridge of tissue with the hope of retaining its sphincter action. The bridge 
was so narrow that both sides of it could not be denuded and sutures passed, 
so the plan was adopted of denuding the margins of both vesical and urethral 
fistule, treating them as if they constituted one large fistula instead of two 
small ones; the urethral sphincter lying between them was not touched. The 
denudation was made down to the vesical and urethral mucosex, and extended 
out broadly on to the vaginal mucosa; interrupted sutures of silkworm gut 
were passed in an antero-posterior direction, so as to make the line of union a 
‘transverse one. The union was complete and the patient had entire control of 
her urine, in spite of the fact that a short circuit was made in this way from 
the bladder under the sphincter portion into the urethra. 


FOREIGN BODIES IN THE URETHRA. 


Foreign bodies are but seldom found in the urethra. They arise either 
from a calculus escaping from the bladder and caught in the urethra, or are 
introduced from without through the external urethral orifice, or they are 
formed within the urethra itself. 

In cases where the foreign body forms in the urethra or is lodged there 
from the bladder, it is quite sure to be a phosphatic calculus. 

When the foreign body is introduced from without, if it remains long 
enough, it becomes incrusted with phosphates, and so forms a calculus. I have 
the specimen of a peculiar form of urethral calculus in a ease in which the 
bladder was choked with a large ovoid stone, from one end of which a mass 
about 3 em. long and 2 cm. in diameter projected into the urethra. The outer 
end is pointed, while a constriction at the upper end indicates the position of 
the neck of the bladder. These calculi closely resemble the caleuli filling the 
pelvis of the kidney, and projecting into the ureter. 

The symptoms of a urethral calculus are frequent and difficult micturition, 
with alkaline urine containing mucus, pus, or blood. 

The examination by the vagina reveals an enlargement in the anterior 
vaginal wall, somewhat movable and tender on pressure and densely hard, 
feeling through the thick mucous covering lke cartilage. On attempting to 
introduce a catheter into the bladder, the point strikes against the hard sub- 
stance and the diagnosis is clear. 

Treatment.—The best mode of treatment, when the stone is not too large, 
is to extract it by the meatus in the manner proposed and practiced by Prof. 
A. J. C. Skene (“ Diseases of the Bladder and Urethra in Women,” New 
York, 1878, p. 345). In one of Dr. Skene’s cases the stone was lodged near 
the meatus; the forefinger of the left. hand was introduced into the vagina and 
pressed above the calculus to steady it. A wire curette was passed through the 
meatus beyond the stone, when by traction with the curette and pressure with 
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the finger the stone was extracted. This is not unlike the classical method of 
treating vesical calculi in women. In another case of a stone higher up in the 
urethra Prof, Skene was able to fix it firmly by pressure through the vagina 
so as to grasp and extract it by forceps. 

In a case of Prof. F. Schatz (Verhand. d. deutsch. Gesell. f. Gynakol., I 
Cong., Leipzig, 1888, p. 115) a urethral stone weighing 100 grains formed 
around a hairpin which had escaped into the urethra in masturbation three 
quarters of a year before. The stone was 8 cm. (3 inches) long, and projected 
well back into the bladder. The patient passed this stone spontaneously with 
severe straining and bleeding for two hours; she afterward suffered from 
ineontinence. Similar to this was the case of A. Mazario (Szebold’s Jour. f. 
Geb. und Frauenzim. und Kinderkrankh., No. 7, p. 794). The patient had — 
thrust a long sewing needle into the meatus, which penetrated the urethro- 
vaginal septum and was lost. A calculus formed in the wall between the 
vagina and urethra, which was removed by cutting down through the meatus 
half an inch on both sides of the tumor and pressing it out by a finger in 
the vagina. After removing the stone, the finger could easily be introduced 
through the dilated urethra into the bladder. The stone was three inches 
’ long and four inches and a quarter in greatest circumference. The patient 
recovered. : 

When the calculus is small enough to pass without injury, or when it is 
lodged behind the contracted external meatus, and is cylindrical or narrow 
and fusiform, it should be removed by simple traction and pressure, or, if 
necessary, by dilating and incising the external meatus. Soft phosphatic 
calculi may be broken by crushing with forceps, and so removed piecemeal. 
A large stone projecting into the urethra from the bladder should be removed 
from the bladder by a vaginal or a suprapubic incision. In other cases it is 
better to extract the stone by making a longitudinal incision through the vagina 
into the urethra or into the urethral sac in which the stone hes. _ 

This was done in a case of Serfioti reported by Piaseski (Nowv. arch. 
dobstet. et de gynécol., 1892, p. 236). The patient, sixty-five years old, began 
to experience discomfort twenty-five years before, immediately after her last 
confinement. For three years she had suffered intensely with painful micturi- 
tion, passing her urine as often as ten times daily and almost as often at night. 
Upon examination, 14 em. from the meatus a densely hard, incompressible 
angular mass was felt in the anterior vaginal wall, about as big as a hazelnut, 
painful on pressure, and movable. The urine contained a muco-purulent sedi- 
ment. The stone lying in a pocket with a small orifice of communication with 
the urethra was not touched by the first sounding efforts. 

An incision was made through the anterior vaginal wall 2$ em. (1 inch) 
long over the calculus, through which it was extracted and the wound closed 
with a continuous silk suture. The caleulus was pipe-shaped, the size of three 
little hazelnuts superimposed, and was made up of earthy phosphate. A com- 
plete recovery followed. 
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URETHRITIS. 


Urethritis in woman is a disease quite common, but rarely noted, owing 
to the infrequent use of the endoscope by gynecologists. Moreover, many of 
the cases of urethritis are diagnosed symptomatically as “ cystitis” or “ irrita- 
tion of the bladder.” Inflammation of the urethra in the absence of such a 
local cause as a foreign body is usually due to the gonococcus, which lingers 
in the urethra as its seat of preference long after all traces of infection have 
disappeared from every other part of the genito-urinary tract. Sometimes 
the patient presents a history of an acute inflammation, but oftener there 
is no definite history of such an attack or some slight disturbance only is 
recalled. , 

Vaginitis, endocervicitis, and inflammation of the vulvo-vaginal ducts may 
be found coexistent with an old urethritis. 

B. Tarnovski (“ Vortrage tiber venerische Krankheiten,” Berlin, 1872) in 
750 cases of gonorrhea found acute or chronic urethritis in 286, or 38 per cent. 
Steinschneider (Berl. klin. Woch., 1887, No. 17, p. 301), in a study as to the 
localization of the gonorrheal infection in 34 fresh cases, found gonococei in 
the urethra in all of them. 

The secretion may be seen bathing the urethral orifice, or it may be dis- 
covered on separating the little urethral labia, or by milking the urethra from 
above downward, when a little purulent, or brownish, or bloody fluid will exude 
from the external orifice. This should be done before urinating, so that the 
secretion will not have been washed away. ; 

The disease is particularly apt to linger in a chronic form in Skene’s glands, 
which can be milked out by making the pressure from above downward, first 
on one side of the urethra and then on the other. One or two drops of thick 
pus will often exude from the orifice of the duct just inside the urethra, 
giving evidence of its source by adhering more to the side from which it was 
squeezed. Long after a gonorrhea is apparently well a fresh attack may start 
up by auto-infection from a chronic gonorrhea which has lingered in these 
glands. 

Fig. 239 shows an abscess of the left margin of the urethra exuding pus, 
which has its origin in Skene’s glands; it pushes the orifice forward as shown 
and displaces the urethral orifice to the right, giving it a crescentic form. 
This case was cured by incision with the cautery below and parallel to the 
urethra; the abscess cavity, which contained about 3 c.c. of thick yellow pus, 
was then burned out and packed. | 

In acute gonorrheal urethritis the symptoms are a persistent, intense burn- 
ing, frequent urination with pain, and sometimes a discharge of blood. Vulvitis 
and vaginitis may be associated with them. In the subacute form the discom- 
forts may be transitory and not serious. 

It is important in all cases to examine the urethral secretion microscopically 
for gonococci, and confirmatory evidence will be gained if the presence of 
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gonococci in the cervical secretions can be demonstrated. Should they be 
found in the cervix and not in the urethra the evidence would still be in favor 
of a gonorrheal urethritis. | | 

The urethroscopic examination must be made in every case where the 
purpose of the examiner is not only to know the nature of the morbid condi- 
‘tion, but its grade 
and its extent. as 
well. The diseased 
conditions are found 
almost exclusively 
in the mucous and 
submucous tissues, 
and are more apt to 
be localized in the 
anterior or posterior 
portions of the ure- 
thra:, than ine ate 
middle. 


F ia. 240.—CoNncEALED AB- 
SCESS OF SKENE’S GLAND. 


Fic. 239.—GoNnorRHEAL ABSCESS IN TISSUES TO LEFT OF URETHRA A drop of thick pus has 
CHOKING THE ORIFICE AND DISPLACING IT TO THE RIGHT WHILE been squeezed out of the 
PusHING SKENE’S GLAND PROMINENTLY FoRWARD. San., Nov. 15, right gland and lies upon 
1904, : the right labium urethre. 


The orifice of the left gland 
‘ : . : : is seen just inside the left 

In making a direct examination several precautions _—_labium urethre. | 
must be taken: | 

1. A small-sized speculum must be used (say a No. 8) in acute cases, in 
order to do as little harm as possible to the mucous membrane. 

2. The external meatus must be well cleansed to avoid pushing any pus on 
the surface up into the urethra and bladder on the end of the obturator. 

3. The manipulations must all be conducted with extreme gentleness and 
delicacy, so as to avoid producing lesions which might open up an avenue for 
septic invasion of the submucosa. — 

Acute Urethritis—In florid gonorrhea, with a pouting swollen meatus 
secreting abundant pus, the examination may be foregone with advantage to 


the patient until the swelling of the mucous membrane has somewhat sub- 
sided, 
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Tf the examination is made, a strong solution. of cocain should first be used 
to diminish the extreme sensitiveness of the mucosa, especially at the external 
orifice, which is swollen, red, and everted. Often here the little dilated orifices 
of a few glands can be seen exuding minute drops of pus. This condition is 
shown by the urethroscope to extend a short distance back, to be less intense 
about the middle, and often to assume a marked intensity again near the 
internal orifice. The use of the speculum always does some injury, making 
small fissures and producing slight hemorrhages. : 

Linear ulcers from 2 to 4 mm. long and 1 mm. broad are not rare on the 
inferior wall; they are painful and exhibit a yellowish area of necrosis in 
the center with an injected margin. The whole mucous membrane is deeply 
injected, and so swollen that it looks edematous, pouting into the lumen of the 
speculum and obliterating any distinct funnel form. Pus is seen abundantly 
between the mucous folds (see v. Janovsky, Arch. f. Dermat. und Syph., 1891, 
p- 925). | 

Under the name urethritis externa Guerin has described a localiza- 
tion of the gonorrheal process which Dr. EK. Finger (“ Die Blennorrhoe der 
~Sexualorgane und ihre Complicationen,” Leipzig and Wien, 1893, p. 300) 
speaks of as follows: “ The gonorrheal inflammation of the follicles at the 
orifice is either chronic, when there are no symptoms and a small amount of 
pus; or acute and relapsing. One or the other follicle swells, giving the urethral 
orifice an asymmetrical appearance, and the mucous membrane over the follicle 
is reddened. Soon a little point of pus appears. An abscess has formed in 
the follicle, and speedily opens, the pus escapes, and the follicle closes. In a 
short time the same thing occurs again in the same or another follicle, and sO 
it continues for a long time. 

“The only symptom of this unappreciated condition is some pain on touch- 
ing the orifice. By a rupture of the abscess into the urethra and vagina simul- 
taneously, a fistula is formed.” 

Chronic urethritis, the commonest form seen by the gynecologist, presents 
characteristic lesions easily noted through the urethroscope. 

That the chronic form ig a common sequel of the acute has been shown by 
the investigations of Finger and Janovsky (wt supra). 

It exists in two forms: | 

1. The diffuse chronic urethritis is especially apt. to follow on the 
acute form when located in the anterior part of the urethra. It is marked by 
small abscesses, especially involving Skene’s glands, and by a diffuse chronic 
swelling in the anterior urethra. The fynnel wall in these cases is thickened 
and pouts into the speculum; the central figure may be displaced laterally. 
The vessels are deeply injected, giving the mucosa a livid color. The mucosa 
in older cases presents grayish or slate-colored patches, 2 or 3 mm. in diameter. 
The disease is commonest in prostitutes. 

Janovsky states that diffuse hyperplastic processes extend out on to the 
submucosa from the diseased Skene’s glands, 
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2. Circumscribed Chronic Urethritis.—The subjective symptoms 
of circumscribed urethritis are mostly slight, often amounting to nothing more 
than an itching or burning sensation. The discharge is thin and contains but 
few gonococci; when the disease is localized in the glands it is known as 
glandular urethritis (Oberlinder). Patches of deeply reddened mucosa 
are seen for the most part up near the internal and down near the external 
orifice. In these, particularly along the posterior wall, groups of yellow spots 
about half a millimeter in diameter are seen, surrounded by a reddened area. 
In a more advanced stage anemic streaks of scar tissue may be seen and the 
tissue resists the passage of the speculum, even tearing when more pressure is 
made. 

Treatment of Urethritis—No active local treatment should be undertaken 
during an acute urethritis. The patient must rest in bed and receive frequent 
hot vaginal douches; she must bathe the parts externally with lead water and 
laudanum and receive a belladonna suppository (0.03 gram), or if the pain is 
too great, an opium suppository. As soon as the acute stage has subsided, an 
iodoform suppository may be inserted once daily into the urethra with benefit. 

The chronic form of the disease must be treated by exposing the affected 
areas and making applications‘of a 3 to 5 per cent solution of nitrate of silver 
at intervals of from three to five days. Skene’s glands should be emptied 
daily by pressure from above downward on each side of the urethra. If there 
is a chronic diffuse inflammation about these tubules they should be laid: 
open in the direction of the vagina, and their lining mucosa burned with a 
silver stick. 

Ichthyol (the ichthyo-sulphate of ammonia), first employed therapeutically 
by Unna, in 1883, in cutaneous diseases, is now widely used as a gonococcocide, 
and Jadassohn vaunts its germicidal powers in a 1 per cent solution as more 
efficient than resorcin or permanganate of potassium, already much used. It has 
no toxic or irritant effect, and is best used in solutions of from 1 to 10 per cent 
strength. Jullien (Internat. Cong., Rome, 1894) uses ichthyol with remark- 
able effect in urethritis in the following manner: A delicate piece of metal 
roughened for about 8 cm. (3 inches) of its length is wrapped in absorbent 
cotton, which is then soaked with an ichthyol and glycerin solution (1 to 10, 
or 1 to 5), and introduced into the urethra; by making pressure in various 
directions the folds of the urethra are effaced, the glands pressed upon, and 
the solution squeezed out of the cotton and brought into contact with all parts 
of the mucous membrane. At the same time that the urethritis is under treat- 
ment, gonorrhea of the vagina-and cervix must be actively treated by vaginal 
tampons. 


SUBURETHRAL ABSCESS. 


There is a peculiar affection of the urethra about whose etiology we are 
still in the dark; it has been variously called “ suburethral abscess,” ‘ 
of the urethro-vaginal septum,” ‘* 


‘ abscess 
chronic abscess of the female urethra,” 
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“ urethral urinary pocket,” “ urethral diverticulum,” and “ urethrocele.” The 
essential features of the disease are an abscess cavity in the urethro-vaginal 
septum communicating with the inferior wall of the urethra. The disease 
presents itself as a symmetrical rounded swelling of the anterior vaginal wall 
beneath the urethra, varying in size from 2 to 8 cm. in diameter. It is some- 
times ovoid and as big as a hen’s egg, with its longest diameter in the axis 
of the vagina. | : 

The enlargement begins 1 or 2 em. behind the external urethral orifice, 
and may extend back to the base of the bladder; it is sharply circumscribed, 
and can, as a rule, be seen at once, filling the vaginal outlet, on separat- 
ing the labia. In one case which I have seen, it was situated farther back 
toward the neck of the bladder, and was first detected by the finger recogniz- 
ing a peculiar cushiony resistance at this point. The surface of the tumor is 
smooth, sometimes tense, and elastic or yielding to touch. If firm pressure 
is made upon the tumor it diminishes in volume as the contained pus flows 
out of the urethra. It is extremely painful when handled. A urethroscopic ex- 
amination shows a deeply congested mucosa, and on withdrawing the speculum 
a few drops of pus suddenly gush into its lumen as it passes a certain point, 
and on moving it to and fro until the exact place is fixed, and elevating the 
handle a little to bring the floor of the urethra into better view, a small longi- 
tudinal fissure may be seen about the middle or a little behind the middle of 
the urethra. A probe passed through the speculum into this opening is felt 
per vaginam in the sac. ; 

When these cases come into the gynecologist’s hands the patients have, as a 
rule, been suffering for some years, and have often been treated for a long time 
for an irritable bladder. They are usually married women in the thirties, and 
complain of painful micturition, excessive pain in coitus, and a sense of dis- 
comfort and bearing down as if a foreign body were in the vagina. The patient 
herself often notices a discharge of. pus from the urethra, sometimes fetid. In 
urinating, Huguier notes first an escape of pus, then pus and urine, and 
finally clear urine (Mém. de la soc. de chir. de Paris, 1847). 

Huguier is supposed to have been the first to describe this disease, but 
curiously enough I have found the first real description in William Hey’s 
“ Practical Observations in Surgery,” published in Philadelphia in 1805, p. 
304. Hey gives a typical history as follows: “In 1786 Anne Miller came 
under my care as an out patient of the General Infirmary at Leeds for a node 
on the tibia, which I suspected to have had a venereal origin. When she was 
about to be discharged cured, she informed me that she had been troubled for 
fifteen or sixteen years with sudden and irregular discharges of purulent 
matter from the vagina. These discharges, she said, were frequent, and some- 
times considerable, yet she never perceived any matter to be mixed with her 
urine. | | 

“ TIpon examination, I found a roundish tumor at the os externum, appear 
ing to be formed by an enlargement of the bulbous part of the urethra. When 
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the tumor was compressed pure pus issued from the urethra, yet her urine, 
when drawn off with a catheter, did not contain the least mixture of purulent 
matter. Upon introducing a bent probe into the urethra, I could easily push 


Fic, 241.—Larcr SUBURETHRAL ABSCESS OCCUPYING THE ANTERIOR VAGINAL WALL AND DISCHARG- 
Inc PusINTO THE URETHRA THROUGH A NARROW SLIT NEAR THE INTERNAL URETHRAL ORIFICE. 
OPERATION, JAN. 17, 1894. 


it to the most depending part of the tumor, and I could feel the probe distinctly 
by a finger introduced within the vagina. 

“T divided the tumor longitudinally at a time when it was distended with 
matter. That part of the vagina which I cut through was not thinned by the 
distention, but was rather tough. The cavity of the cyst was smooth. As the 
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opening which I had made was depending, and as the removal of any part of 
the cyst would have been attended with difheulty, I only filled the cavity with 
lint. A small artery was opened by dividing the cyst, but the hemorrhage did 
not continue long. ‘This patient recovered speedily, and got quite free from 
the complaint.” 

The microscopical examination of the sac in one of my eases (L. J. P., 
J. H. H., No. 3095, i, 17, 1894), a nulliparous colored woman, thirty-one years 
old, showed on the outer vaginal surface a typical mucous membrane, beneath 
which was connective tissue rich in oval and spindle cells, with numerous 
dilated blood vessels. The inner lining of the sac consisted of mucous mem- 
brane eroded in places, and beneath this were irregular aggregations of poly- 
nuclear leucocytes; the surface was rough, with many elevations and depres- 
sions. In some of the depressions irregular oval cells with small oval nuclei 
were found, either in short rows or scattered without order, appearing identical 
with urethral epithelium. 

The clinical history would appear to indicate that the sac was a urethral 
diverticulum, probably starting in an abscess formed in one of the crypts on 
the floor of the urethra. . | 
A wide distinction must be drawn between these sacs, with a small orifice 
of communication with the urethra, and cases of urethrocele, in which there 
is a bellying out of the entire posterior wall of the urethra, and vaginal cysts 
occupying the same position, but not sensitive, incompressible, and containing 
a viscid fluid. The vaginal wall is generally thinned over a vaginal cyst. 

They must be distinguished, too, from a small abscess in one of the lacune 
of Morgagni which is not large enough to produce any swelling in the vagina, 
or a calculus, arrested or forming in the urethra and carried in a diverticulum, 
recognized by its density and the sensation of a stone communicated to the 
probe. 

Trauma due to an injury in labor, where there is an abrasion of the mucous 
membrane, followed by the formation of a little urinary pocket, with decom- 
position of the urine and inflammation, may also be mistaken for a suburethral 
abscess. (S. Duplay, “ Poches urineuses,” Archiv. gén. de méd., No. 146, 
1880, p. 12.) 

Treatment.—-Four plans have been followed: 

(a) Dilation of the urethra sufficient to introduce the finger and enlarge the 
fistula by forcing it into the sac, and so giving free exit to the accumulations. 

(b) A simple longitudinal, vaginal incision into the sac with a knife or 
cautery. | | 

(c) Exsection of an elliptical piece of the urethro-vaginal septum, includ- 
ing part of the sac wall, with or without suture. | 

(d) Exsection of the entire sac and closure of the wound. 

vy. Winckel (Billroth and Luecke, Handb. d. Frauenkrankh., Stuttgart, 
1886, Bd. iii, p. 361) had a case which, he says, took care of itself, the patient 
emptying the sac frequently and using lead-water applications. 
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The best and simplest plan to bring immediate relief is the old one of 
William Hey—a longitudinal incision into the sac. After benumbing the vagi- 
nal mucosa with a 10 per cent solution of cocain, the sac is split open from 
end to end with a knife. The sac wall may then be painted with a strong 
tincture of iodine and packed with lint. The excision of an elliptical piece 
prevents the edges coming together and gives freer drainage. In one of my 
cases I split the vagina and dissected out the urethral sac, with great difficulty 
on account of its intimate relations with all the surrounding parts and the free 
bleeding throughout. I then closed the longitudinal wound under the pos- 
terior urethral wall with a series of interrupted silkworm gut sutures. The 
patient recovered completely. I was not so fortunate in a second case in which 
union was delayed, leaving a urethro-vaginal fistula, which had to be closed by 
a subsequent plastic operation. 

If the simple incision and drainage is not sufficient, the contracted sac can 
be just as well dissected out at a later date, removing a small oval piece of the 
vaginal wall, but taking care to leave enough tissue to close the defect left by 
eutting out the sac. 


NEW GROWTHS FROM THE URETHRA. 


The following forms of new growths have been observed in the urethra: 

1. Carunele. 

2. Fibroma. 

3. Carcinoma. 

4. Sarcoma. 

All of these affections are rare. Caruncle is the commonest form, cancer 
comes next, and fibroma and sarcoma are found with extreme rarity. 

Caruncle.—Urethral caruncle, or vascular tumor of the meatus, was first 
described by Samuel Sharp in 1750 (“ Critical Inquiry into the Present State 
of Surgery,” 1750, p. 168). He says: ‘‘ Small excrescences may occasion 
violent disorders in so tender an organ as the urethra. I have seen a notable 
instance in the urethra of a virgin, where they grew in small quantity upon 
the orifice of the meatus urinarius, and for many months had produced the most 
excruciating torment, which continued until I had totally extirpated them.” 

In the same year G. B. Morgagni wrote of a case in a post-mortem examina- 
tion upon a girl fifteen years old “ Hx urethre osculo corpusculum prominebat 
rubellum” (“ De Sed. et Causis Morborum,” Lib. w, de morb. Chir., Kp. 50, 
51, first edition, Venice, 1751). 

Since this time English writers in particular have devoted much attention 
to this affection. 

The growth is usually seated upon the external orifice of the urethra some- 
where on the lower half; it is of a florid or a dusky-red color, and is attached 
to the margin of the urethra by a pedicle or by a broad base, which sometimes 
extends up into the urethral canal. The appearance varies greatly. Sometimes 
it is flat and rugose, but slightly elevated, and looks much like a raspberry; 
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at other times nodose, or, as is frequently the case, the tumor is narrow, with 
a pedicle and a sharp, crenated edge, and stands out from the urethra with its 
long axis vertical, compressed by the labia on the sides. 

Histologically the tumor is made up of connective tissue and hypertrophied 
papille, with numerous dilated vessels. It is covered with pavement epithelium. 
The presence of any unusual number of nerve fibers or any unusual arrange- 
ment of the nerve endings has not yet been satisfactorily demonstrated, al- 
though this statement of Sir J. Y. Simpson (“ Clin. Lect. on Dis. of Women,” 
Phila., 1863, p. 137) is still largely quoted: “The late Dr. John Reid once 
examined for me most carefully with the microscope a very sensitive and painful 
earuncle which I had removed from a patient, and he came to the conclusion 
that there was a very rich distribution of nervous filaments in it.” 

The clinical history of a urethral caruncle is a striking one. While some 
of them are painless, the majority cause exquisite pain during urination. One 
of Simpson’s _ patients 
suffered so that she was 
in the habit of going some 
distance from the house 
to urinate, so that her 
moans and _ screaming 
might not be heard. An- 
other patient, a young 
girl at puberty, would 
hold her water for twelve 
hours at a time to escape 
the pain of passing it, 
looking foward with hor- 
ror to the time when the 
bladder must be emptied. 
In married women the 
sexual relation is often 
intolerable. From the 
site of the growth the 
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é The growth is crescentic, and concave on its inner surface, and 
and down the thighs. has a broad base with a narrow outer margin. Itissmooth and glis- 
The wear and tear of the Stung. *Mghlymepilany, pink atu bean dep red at the outer 
extreme suffering on the 
nervous system is so great that the health may be completely wrecked, and the 
patient does little else than nurse her misery. 

William Goodell (“ Lessons in Gynecology,” Phila., 1879, p- 26) presents 
a typical picture of an extreme case—that of “a young married woman who 


was broken down in mind and body by her sufferings. She was peevish, 
26 ; 
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morose, and melancholic, and had dysmenorrhea and every imaginable ache. 
Coitus had not been indulged in for months, and she had taken to her bed. 
Neither her medical attendant nor myself could believe that the presence of a 
urethral caruncle satisfactorily accounted for pale lips, hollow cheeks, sunken 
eyes, and for her grave mental and physical manifestations. . . . Yet after 
we removed the caruncle she became another woman. As if by magic, all her 
pains and aches, even her dysmenorrhea, left her.” 

When the growth is unusually vascular and its dilated vessels lie near the 
surface, hemorrhages are frequent and may become alarming. 

The diagnosis is readily made upon separating the labia and inspecting the 
external genitalia, when the striking red excrescence at the urethral orifice is 
at once noted. If the patient is examined first by touch, the finger may reveal 
the seat of the suffering; but as a rule she will shrink so from the examina- ~ 
tion that the examiner will be unable to bring the finger into contact with 
the parts, and will be apt to be misled into concluding it is a case of vaginis- 
mus. Dysmenorrhea and ovarian disease are among the commonest mistakes 
made when the diagnosis is based on the patient’s description of sufferings 
which she may be unable to locate precisely. Cystitis is also often erroneously 
thought to be present after the loose fashion of diagnosing diseases of . the 
bladder in women. 

The treatment must look to the complete extirpation of the growth. 
Anything short of its entire removal will almost certainly be followed by a 
return after a few months or longer. 

Galvano-puncture was used with eminent success by the late Dr. L. M. 
Sweetnam, of Toronto, Ontario. The growth is covered with a 10 per cent solu- 
tion of cocain for five minutes, and then the galvanic needle is plunged into its 
most prominent part down to the base from five to ten times, according to its 
size. This has the immediate effect of blanching it and causing it to diminish 
in size. The treatment is painless, and may be repeated one or more times 
until the entire mass has disappeared. | 

The use of caustics, which has been advocated in the past, is to be entirely 
rejected on account of the subsequent dangerous cicatricial contraction of the 
urethral orifice. | | 

The removal with the knife, followed by suture, is the usual plan of treat- 
ment, but to be successful this must be thoroughly done. For a small or a 
pedunculate tumor anesthesia is not necessary, as the parts can be sufficiently 
benumbed with cocain; but if the growth has a broad base or extends up into 
the urethra, the operation must be done more deliberately and anesthesia used. 
The growth is clasped in a pair of small fenestrated forceps, drawn forward, 
and an incision made on all sides, 1 or 2 mm. from the base of the pedicle; 
then the pedicle is cut through, step by step, and the tissues approximated in 
the direction of least resistance with a fine continuous catgut suture, covering 
in the raw surface as the growth is cut away. Any large, actively bleeding 
vessels must be tied separately with fine catgut. 
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Fibroma of the Urethra.—Connective-tissue growths in the urethra are rare. 
Judging by the few cases described, they would appear to occur with greater 
frequency in little girls. 

C. Hennig (Jahrb. f. Kinderheilk., N. F., 1868, Bd. i, p. 101) notes a 
case in which he was called to remove a growth from the genitals of a recently 
born girl. It consisted of a fleshy, soft, pendulous tumor about the size and 
form of a lupine seed, with a pedicle 3 em. (14 inches) long and 2 to 3 mm. 
thick, and was attached to the posterior margin of the urethra; it was visible 
as soon as the legs were separated. The little growth was removed with 
scissors, with very slight bleeding. , 

Another case observed by the same author was that of a prematurely born 
girl 45 em. (18 inches) long. <A soft rose-colored mass, 4 mm. long and 5 by 
3 mm. thick, with a pedicle 3 mm. in length, hung down from the right 
inferior margin of the urethra. This little polypoid tumor was tied with 
a string and cut off on the following day- between the child and the ligature ;. 
there was considerable bleeding. Microscopic examination showed that. the 
growth consisted of a whitish connective tissue in almost parallel layers fre- 
quently running into one another, so as to form numerous meshes, and pro- 
vided with numerous long nuclei characteristic of connective tissue. 

C. Mettenheimer (Jahrb. f. Kinderheilk., N. F., Bd. vi, 187 oe tas.) 
reports a case similar to that of Hennig in which the little girl was six years 
old. He found on examination a soft, elongate, red body, compressed by the 
labia of both sides, secreting mucus and hanging down over the frenulum. 
The base of this tumor was attached to the inferior margin of the urethra and 
somewhat crenated. At each side of the base were two little wartlike out- 
growths connected with the larger mass. The growth became markedly sensi- 
tive during the use of local applications, and was removed with difficulty on 
account of the resistance of the child. 

Microscopic examination showed on the surfaces several layers of pavement 
epithelium with markedly granular cells. The stroma of the tumor consisted 
of a thick connective tissue, whose fibrille were densely interwoven. Between 
the fibers were numerous fine granules. At a later date the remainder of the 
tumor, which was imperfectly removed at the first operation, was extirpated 
under chloroform narcosis. 

Dr. H. Hoening, of Breslau (Berl. klin. Wochenschr., 1869), reports a 
case of a large fibroid polyp attached to the inferior margin of the urethra, 
choking the vagina and projecting out beyond the vulva. I shall refer but 
briefly to this case, as it belongs to a group of tumors of the urethro-vaginal 
septum, included under urethral diseases with doubtful propriety. 

The patient had ‘noticed a year before a painless elastic swelling pro- 
jecting out of the vaginal orifice, looking like a bladder, and producing a 
sensation of tension and occasional retention of urine. This grew rapidly 
and she was finally obliged to be catheterized regularly. According to 

her statement, a physician cut off a mass, as large as a child’s head and 


394 AFFECTIONS OF THE URETHRA AND BLADDER. 


weighing two pounds, fourteen days before she entered the gynecological clinic 
at, Bonn. | | 

Upon examination, a mass was found projecting from the genitals about 
the size of the fist, uleerating and breaking down, and extending into and 
choking the vagina. It was the shape of a dumb-bell with the marked con- 
striction under the pubic arch. At the operation the vaginal tumor was drawn 
outside by strong traction, when it was found attached to the anterior vaginal 
wall under the urethra by a short pedicle about as thick as the finger. This 
was cut through with scissors and the tumor removed. Some free hemorrhage 
was checked by ligatures. The vagina had been converted by the tumor into 
a large sac in its highest part, and was extensively ulcerated by pressure. ‘The 
mass weighed nearly three pounds, and was 20 em. (8 inches) long by 9 cm. 
(34 inches) in breadth at the thickest place. 

The microscopic examination was made by Prof. E. Rindfleisch, who re- 
ported that the tumor was an edematous soft fibroid without any admixture 
- of suspicious elements. 

Myoma of the Urethra.—Biittner describes (Zeitsch. f. Geb. und Gyn., vol. 
xxviii, Part I, p. 136) a case of myoma of the urethra observed at F. Ahlfeld’s 
clinic in Marburg in September, 1893. ; 

The patient, forty years old, had had a sensation of pressure in the. region 
of the urethra for a year back; four weeks before, she noticed a small tumor 
at the vulva, which apparently grew rapidly. No disturbance was produced 
by its presence other than the frequent evacuations of the bladder. 

The examination revealed an ulcerated tumor the size of a hen’s egg pro- 
truding from the genitals, which was separated from the clitoris by a broad 
area of sound tissue; the orifice of the urethra was converted into a crescentic 
slit 4 to 5 em. wide, encircling the tumor on its under side. The anterior part 
of the urethra could not be distinguished, as the tumor was attached at that 
point. The base of the tumor was apparently covered with a thin connective- 
tissue layer, and numerous reddish fibers from the sphincter muscle of the 
urethra. The tumor was only moderately sensitive to touch. The firm cir- | 
cumscribed tumor of considerable size, distinctly attached to one part of the 
urethra, bleeding but slightly and not breaking down or bleeding under hand- 
ling, differs in these important characteristics from a carcinoma or a sarcoma 
of the urethra. The extirpation was made without any difficulty by catching 
the projecting mass with forceps, pulling it forward, and cutting around 
it so as to split the capsule, which was then easily pushed back, much as a 
uterine myoma may often be shelled out of its capsule. There was scarcely any 
hemorrhage. The finger could be introduced into the pit in the anterior wall 
of the urethra at its external orifice, and back of this could be felt the firmly 
closed normal urethra. The patient made a rapid and complete recovery. 

The microscopic examination showed that the tumor was made up almost 
entirely of the smooth muscle fibers of the urethra, with a minimal admixture 
of fibrous tissue. 
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Cancer of the Urethra.—Cancer of the urethra belongs to the rarer diseases 
and appears in two forms, either as a primary cancer, affecting, as a rule, at 
the outset the mucous surface of the urethra, or as a peri-urethral cancer. 

In two cases of cancer of the epithelial surface of the urethra published by 
P. Reichel (Phys.-Med. Ges., Wiirzburg, 1891, p. 48) the patients were both 
sixty years old, and the extensive carcinomatous affection of the entire urethra 
seemed to have taken its starting point at the external orifice, where the disease 
was most advanced. | 

Dr. T. G. Thomas (Amer. Jour. of Obstetrics, 1877, vol. x, p. 114), ex- 
hibited a cancer of the urethra of a patient, twenty-nine years of age, who two 
months previousiy had noticed a pinkish discharge from the vagina, increasing 
until it amounted almost to hemorrhage. Upon finding a growth at the orifice 
of the vagina she consulted a physician, who discovered a tumor as large as an 
English walnut projecting from the urethra. The tumor was removed, together 
with the entire urethra up to the neck of the bladder, and the specimen, exam- 
ined by Dr. Francis Delafield, was pronounced to be carcinoma. The patient 
recovered, and had complete control of her bladder function. 

v. Winckel (Bulroth and Luecke’s “ Handbuch,” 2d ed., Bd. in, p. 381) 
describes two cases of primary urethral cancer. In one he was able to extirpate 
the isolated urethral tumor, which was 3 by 1 em. in size. In its center was 
the urethra with its mucous surface broken down and ulcerated. Close to the 
external orifice the vaginal mucosa bordered directly upon the whitish-gray 
crumbling tumor mass, filled with yellowish spots. Plugs of pavement epi- 
thelium were separated from each other by bundles of muscular tissue. ‘The 
tumor was separated from the vaginal epithelium by the normal vaginal 
mucosa containing an unusual number of leucocytes. In his second case, 
figured in his book (page 382), the patient had a carcinomatous urethro-vaginal 
fistula and a secondary cancer of the bladder. 

In October, 1891, J. Schramm (Centralb. f. Gynakol., 1892, p. 236) ex- 
hibited, at the Gynecological Society of Dresden, a primary peri-urethral 
cancer removed from a patient fifty-six years old. The tumor was larger 
than a walnut, and caused incontinence. It was removed by scraping, and 
the surface treated with the Paquelin cautery. 

In 1869 Melchiori and Riberi described five cases of peri-urethral cancer 
(Schmidt’s Jahrb., Bd. exlvi, p. 314). They found that the peri-urethral cancer 
started in the vestibule close to the urethra and then developed in the cellular 
tissue inside the urethra, without affecting the urethral walls or mucosa. The 
nodules were hard and showed no signs of ulcerating at the beginning, but 
occasioned lancinating pain. In some cases they were ulcerated and bleeding 
when first discovered at a later stage of the growth. 

I have myself seen two cases of secondary peri-urethral cancer. In both the 
urethra was converted into a small rigid tube, easily bleeding upon introducing 
a glass catheter into the bladder, and the patient suffered from extreme diff- 
culty in emptying the bladder. In one of these cases the disease extended from 
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a cancer of the labium majus down over the vestibule around the urethra; in 
the other, a small-celled cancer extended from the vault of the vagina down 
around the urethra, after an extirpation of the uterus and the upper vagina 
for cancer of the cervix, with metastases in the vault. The patient came back 
six months later, with a nodular infiltration of the rest of the vagina and an 
infiltration underlying the whole urethral tract, converting the urethra into a 
rigid tube. | 

Treatment.—The treatment of carcinoma of the urethra is by extirpa- 
tion in all cases where the disease has not progressed so far as to make a 
radical procedure absolutely hopeless. The removal of the disease in its earlier 
stages, when it is confined to the neighborhood of the external orifice, is easy. 
This should be done with a knife, and the carcinomatous mass should be given 
a wide berth, cutting as high up in the vagina as it may be necessary. The 
vaginal mucosa can-afterwards be approximated, and the vaginal and urethral 
mucosa sutured together to preserve, as far as possible, the normal caliber and 
direction of the urethra. 

Thomas’s case cited above shows that with destruction of the urethra, even 
down to the neck of the bladder, continence may still remain. 

In the case operated upon by A. F. McGill (Lancet, 1890, p. 966) the 
cancer involved two-thirds of the urethra and the lower part of the bladder. 
It was treated as follows: The pelvis was elevated and the abdominal walls 
opened a half-inch above the pubis by a transverse incision three inches long; 
a transverse incision into the bladder under this was fixed to the skin by 
sutures to keep the bladder from dropping away. Then after putting the patient 
in the lithotomy position, the entire cancerous mass was removed with knife and 
scissors, an assistant pressing it down into the vaginal opening from above. 
A vaginal opening, made in the bladder by this excision large enough to admit 
two fingers, was closed’ by five sutures. On putting the patient again in the 
Trendelenburg position, the suspending sutures were cut and the suprapubic 
incision closed down to a small orifice left for drainage. The wound in the 
vagina broke down, leaving a vesico-vaginal fistula; but this healed spontane- 
ously in thirty-seven days and the patient went home wearing a urinal. 

Sarcoma of Urethra.—But four cases of sarcoma of the urethra have been 
described, affecting the external orifice. | 

H. Beigel (“ Die Krankh. des weiblichen Geschlechtes,” Bd. 11, Stuttgart, 
1875, p. 654) cites the case in a patient, fifty years old, who suffered from 
pain and hemorrhages. The examination revealed a tumor made up of three 
vertical folds occupying the position of the urethra and projecting out so as 
to separate the labia majora, the whole mass being about the size of a walnut. 
The tumor was removed with scissors; the operation only occasioned a moder- 
ate amount of bleeding, which was checked by the application of chloride of 
iron. Beigel gives a picture of the tumor im situ, together with two pictures 
of the microscopic sections, showing that -the tumor was a sarcoma. 


kK. Ehrendorfer describes a second case (Centralb. f. Gyn., 1892, No. 17, 


SARCOMA OF THE URETHRA. 397 


p. 821) very like Beigel’s. The patient was fifty-two years old and past the 
climacteric. For eighteen months she had noticed an enlargement in the 
neighborhood of the urethral orifice, but it gave no trouble until shortly before 
the examination and treatment. Her attention was first directed to the swell- 
ing by the discharge of a bloody watery fluid without any bad odor. She also 
suffered, as in Beigel’s case, from bleeding at coitus. An examination showed 
the tumor projecting out over the vulva, pushing aside the labia majora and 
minora. The mass was made up of several deep-red, injected, rounded, and 
cockscomb-like protuberances, divided, in general, by three deep sagittal fissures. 
In places there was a loss of the superficial epithelium, and a discharge of 
bloody fluid. Several small areas appeared edematous. The length of fold 
of the right side was 3 em. (14 inches); of the left and middle folds, 4 cm. 
(14 inches) ; the thickness varies from 4 to 2. em. (4 to # inch) ; and the growth 
projected from 3 to 33 em. (14 to 14 inches). These masses were attached to 
the inferior lateral margin of the external urethral orifice, and connected with 
some smaller masses surrounding the upper margin, so that the orifice was 
completely encireled and formed a distinct pedicle for the tumor. Between 
the larger masses, hanging down from the inferior orifice and the smaller 
masses above, the urethral opening was easily found. There was no infiltra- 
tion, and no nodules were found in the surrounding tissue. The growth was 
moderately resisting and elastic. 

The tumor was removed, at the request of the patient without anesthesia, 
by grasping it and drawing it forward moderately and incising the mucous 
membrane just behind the pedicle on all sides with a knife. Keeping up the 
moderate traction, the urethral mucosa was also cut through, and the whole 
mass completely removed. There was a moderate amount of parenchymatous 
bleeding, and only one vessel was tied. The urethral and vaginal mucosa were 
united with catgut sutures, and a dry iodoform dressing applied. The wound 
did not heal by first intention, but in four weeks the patient was discharged 
cured. 

Microscopie examination showed that the smaller tumors on section ap- 
peared like lymphatic glands made of numerous small cells poor in protoplasm. 
Between the crowded cells in the thin places was a fine reticulated intercellular 
substance, more fibrous in some places than in others. Toward the periphery 
appeared scattered or grouped smaller round cells (small-celled infiltration). 
The tissue was vascular, and a few of the larger veins were choked with blood. 
The vessel walls were thin and without endothelium. The outer covering in the 
smaller tumors was made up of pavement epithelium, wanting in. places, where 
it was replaced by flat granulations. The larger masses consisted in their deep 
portions of the same crowded round cells found in the small tumors. More 
superficially, however, there was a firmer, large-meshed stroma poor in round 
cells. In places the pavement epithelium was made up of many layers, and 
showed no atypical penetration into the depths of the mass. At no place was 
there any gland or gland-like outgrowth. With reference to the lymphoid 


we 
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cells poor in protoplasm, disposed partly in a network and partly in bands 
between intercellular substance without epithelioid character, and without 
alveolar arrangement, it is evident that the tumor was a small, round-celled 
sarcoma, closely resembling fresh granulation tissue. Free pigment found in 
places was evidently due to interstitial hemorrhages or blood-corpuscle columns. 

Galabin (T'rans. London Obst. Soc., vol. xxxviii) also reports a case of 
“myxo-sarcoma of the urethra in a child.” 

The patient, a little girl three years old, was first admitted to the medical 
ward of the hospital, but, on account of hematuria, was transferred to the 
gynecological division. On examination a tumor was found between the labia 
extending from a dilated urethra. This tumor measured about three inches in 
both principal diameters, and the surface was bright red and lobulated. The 
growth was removed with the galvano-cautery, and after removal the urethra | 
was found dilated enough to allow a finger to be introduced. The child died 
soon after leaving the hospital. Microscopical examination showed the tumor 
to be a round-celled sarcoma, myxomatous in places. 

A case of melano-sarcoma of the urethra occurring in a single 
woman, aged sixty-four, is. reported by Dr. C. A. L. Reed, of Cincinnati 
(Amer. Jour. of Obs., Dec., 1896, p. 864). 

The patient discovered the tumor herself some months previous to the 
examination upon suffering pain and noticing blood in the urine. After this 
there was a more or less constant pinkish discharge. At the examination a 
black, lobulated, eroded mass about 8 em. in diameter was found separating 
the labia, with the urethra in its center. 

Almost the entire urethra was removed with the growth, in spite of which 
the patient was able to retain her urine, and made an excellent recovery as far 
as the local condition was concerned. She died six months and a half later 
with a large nodular tumor filling the abdomen above the navel. , 

Microscopical examination of the urethral tumor showed it to be a typical 
melano-sarcoma. 
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Affections of the bladder may in general be classified as: 

1. Those originating in some part of the bladder wall itself. 

2. Those connected with its functional activity. 

3. Those due to the extension of disease from some other organ. 

The bladder is a thin-walled musculo-membranous sac, imbedded in con- 
nective tissue, and partly covered by peritoneum, and any disease originating 
in it must first involve one of the component layers of its walls, either the 
mucous, the muscular, the fibrous, or the peritoneal coats. The list of such 
purely local affections is short; we may have, for example, an inflammation 
of the mucosa, cancer of the mucosa, or myoma and fibroma of the muscular 
and fibrous layers. No disease limited to the small area of its peritoneal coy- 
ering has as yet been observed. The physiological activity of the bladder as 
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a recipient of the urine, as a reservoir, and as a detrusor urinae, render 
it liable to certain diseases depending upon pathological conditions of the urine. 

Stones are formed in the bladder from nuclei which may be either trans- 
ferred from the kidney or may originate in the bladder de novo. The bladder 
is also often inoculated by bacilli brought down to it from a tuberculous kidney. 
When there is an obstruction to the outflow of the urine the bladder walls 
become either abnormally thin or hypertrophied. 

The topographical relations of the bladder, its continuity and contiguity 
with neighboring structures, are a fruitful source of secondary affections. A 
conspicuous example of this sort is the cystitis following a gonorrheal ure- 
thritis. The peritoneal covering is also often involved in any extensive pelvic 
peritonitis, and the bladder then forms adhesions to the uterus, to ovarian and 
tubal tumors, and even to the rectum. I have often seen these adhesions be- 
tween the bowel and bladder so extensive as to bury the uterus completely out 
of sight. 

When we come to look over the list of the diseases which are due to conti- 
guity of tissue we find the bladder liable to participate in a variety of vaginal, 
uterine, tubal, and ovarian affections. As each of these organs exhibits a well- 
defined tendency toward certain peculiar affections, and only a limited portion 
of the bladder lies in contact with it, certain areas of the organ are in this 
way rendered more susceptible to particular affections, which are distinctly 
regional in character. A conspicuous example is the fistulous communication 
between the vagina and the base of the bladder. Again, that portion of the 
bladder which touches the cervix is apt to be invaded by cancerous disease 
extending from the uterus; ovarian and tubal abscesses may break through the 
broad ligament into the bladder posteriorly in the neighborhood of the vesical 
cornua. 

The diagnosis of diseases of the bladder is made— 

First, by careful study of the history and the symptomatology. 

Second, by urinalysis. 

Third, by direct examination, by palpation, and by inspection of every part 
of the illuminated inner surface under simple atmospheric distention, in the 
way described. | 

With the new and easy methods of diagnosis which at once separate the 
simpler from the graver cases, and the localized from the diffuse affections, 
rational plans of treatment may now readily be adopted, super- 
seding the older ways. 

First, topical applications can be made over small areas under direct inspec- 
tion, even using strong caustic solutions, which would be dangerous if applied 
to the whole interior of the bladder. 

Second, irrigation with medicated solutions is valuable in extensive affec- 
tions involving almost the entire inner surface. 

Third, ointments can be applied to the mucosa by inflating a rubber 
balloon. 
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Fourth, the snare and other instruments can be used to remove pedunculate 
growths. 
‘Fifth, diseased areas can be excised, and sound tissues brought together by 
sutures. : 
Classification of Diseases.—It is important in taking up diseases 
of the bladder in women to avoid the old error of transferring to this field the 
clinical observations gathered in the study of the vesical diseases of men, for 
both the symptomatology and the frequency of the various diseases differ vastly 
in the two sexes. Many of the vesical diseases of women are entirely different 
_ from those of men, and the modes of treatment should be different also, on 
account of the different anatomical relations. 
Diseases of the bladder in women may be classified as— 
. Congenital defects. 
Displacements, with alterations in form and capacity. 
. Neuroses. 
. Foreign bodies. 
. Traumatic affections. . 
. Inflammatory affections. 
. Neoplasms, benign and malignant. 
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CONGENITAL DEFECTS. 


Congenital defects of the bladder are but rarely seen. They are (a) 
double bladder, (0) loculate bladder, (¢) exstrophy. 

Double Bladder—This anomaly is due to want of fusion between the 
right and left parts of the allantois in early fetal life. Only a few cases are 
known to have occurred; the first is that observed by Gerard Blasius (“* Obsery. 
Medicae Rariores,” Amsterdam, 1700, p. 59), in which a complete double 
bladder was found in an adult; his account of it occurs in his nineteenth 
observation, entitled ‘“ Another Example of Double Bladder.” “ At the post 
mortem of a man who died of phthisis in 1657, the outside of the bladder had 
a longitudinal depression extending throughout its length, and when the bladder 
was laid open a thick membranous septum was found completely dividing it. 
into two cavities and extending down to the orifice of the single urethra, into 
which each cavity opened. Each of these cavities had but one ureter.” 

A similar case occurred in the practice of Dr. Alan P. Smith, of Baltimore, 
to whom the patient came for a stone in the bladder (see Trans. Med. and 
Chir. Faculty, State of Maryland, 1878, p. 91). | 

The patient was a middle-aged man with a double penis, separated by a 
deep sulcus above, and closely united below; on the right side there was a normal 
urethra beginning at the extremity of the glans; on the left side the urethral 
orifice was found just in advance of the scrotum; in front of this the organ 
was perfectly solid. On the surface of the organ and midway between the 
umbilicus and the pubis was an irregular smooth patch with a slightly concave 
surface not covered by true skin, formed by the wall of a partly extroverted 
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bladder. The scrotum was normal and contained two. normal testes. The 
patient urinated at will from the right or the left ureter, and doing this in 
presence of the doctor, he first discharged a quantity of clear amber-colored, 
healthy urine from the right side, and then immediately afterwards emptied 
the left side into a separate vessel, discharging ammoniacal urine, turbid with 
mucus and pus. The left urethral orifice was dilated and the stone removed 
from the bladder, after which the patient recovered. 

Similar cases have been observed in young children, respectively fifteen 
days, two months, and twelve hours old, by I. Cattier, S. T. v. Soemmering, v. 
Winckel (Billroth and Luecke’s “ Fede ood: ay p. 407), and F. Bat 
(Archiv f. Gynakol., No. 1). 

Cattier’s case is clearly told (see Petri Borelli, Obs. Med. rarae, Parisiis, 
1657, Obs. xx, p. 76). ‘“‘ An infant monstrosity with double urimary bladder 
and misplaced rectum and uterus. The aforesaid D. Rousseau related to me 
that he was called to open a cadaver of a child fifteen days old, in which he noted 
many abnormal things; for example, there were two bladders in the hypogas- 
trium, separated by the breadth of a finger, into each of which one ureter passed 
directly.” 

Dr. Futh, of Metz, describes a case of double bladder (Centralbl. f. Gyna- 
kol., 1894, No. 14) in a boy of four months. The bladder was divided by a 
septum into right and left halves communicating by means of a small opening 
5 mm. in diameter at the apex of the trigonum. A single ureter opened into 
each half. The urine of the right side was obliged to pass through the opening 
in the septum in order to escape. There was also a separation of the symphysis, 
a ventral hernia, and adhesions between the bladder and the rectum, as well as 
a lengthened meso-sigmoid. 

Partial division of the bladder by septa extending a short distance into its 
lumen in the median line are not so rare. 

Loculate Bladder—Congenital loculi or diverticula forming smaller or 
larger pockets projecting like bosses on the outer surface of the bladder are not 
so rare. They are undoubtedly due to a defective development of the muscular 
wall of the bladder, allowing a part of the mucosa to be forced out between the 
bundles of muscles during the contraction. ‘These anomalies are liable to be 
confounded with similar pockets which are the result of inflammatory diseases, 
and which not infrequently lodge caleuli. They were also mistaken by the 
earlier observers for supernumerary bladders. A. Molinetti, for example, de- 
scribes a woman with five urinary bladders (“ Dissertationes Anatomico- 
Pathologice ’’). 

Blasius, too, just quoted, mistook such a case for a double bladder. In 
1670 he examined a man of thirty, whose bladder just back of the urethra 
corresponded in all respects to a natural organ, but in its upper part, com- 
municating by an extremely fine opening, was found a second bladder of less 
capacity. The relation of the two parts is clearly shown in his work on Plate 
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I have found two cases of loculate bladder in the course of my cystoscopic 
examinations in women. In the first there was an opening in the right wall 
of the bladder 1 cm. in diameter, leading into a basin-shaped cavity 1 em. in 
depth, situated above and posterior to the ureteral orifice, and near enough - 
to it to be mistaken at first sight for a large ureteral opening. While under 
observation the bladder contracted rhythmically, throwing the mucosa into 
numerous folds. With each contraction the oval opening into the diverticulum 
closed down, becoming smaller and narrower, until nothing was left of it but a 
fine line, with finer lines radiating out from it into the surrounding mucosa. 

In another case a number of these loculi were seen in the posterior wall 
of the bladder in front of the broad ligaments, where its walls were almost 
cribriform. The pits appeared to be formed by long muscular bundles ele- 
vated 2 or 3 mm. above the surrounding surface, and crossing one another 
in various directions. The mucous lining of the bladder, passing over and 
dipping down between these bundles, formed a number of narrow oval pits 
from 3 to 8 or 10 mm. in diameter. The larger of these pits varied in size 
and form according as the muscular fibers were contracted or relaxed. This 
condition requires no treatment, but demands recognition on account of the 
liability of small stones to lodge in the pits and the possibility of mistaking it 
for the result of an inflammatory process. Loculate bladder may be readily 
distinguished from the pits left by inflammation by the absence of whitish 
scar tissue, which differs both in appearance and in touch, as tested by the 
end of the searcher, from the normal mucous surface. Scar tissue 1s firm and 
resisting, while the mucosa is soft and yielding. : 

Exstrophy of the Bladder—Exstrophy, or eversion of the bladder, from a 
fissure or defect in its anterior wall, is much commoner in the male than in 
the female. This defect is due to a failure of the abdominal lamine to unite 
in early fetal life, and is analogous to a harelip. 

Less degrees of the same defect are more frequently found, such as a 
superficial furrow in the abdominal wall, dividing the clitoris into right and 
left halves and separating the labia. A narrow furrow over the symphysis, 
extending up over the anterior abdominal wall to the umbilicus, is also an indi- 
cation of a fissure just avoided. The failure of the urachus to close high up 
leaves a vesico-umbilical fistula, through which the urine escapes; again, in- 
stead of a fistula, we may have a fissure into the upper part of the bladder, 
exposing its mucous surface; and when the defect 1s still more extensive the 
fissure is lower down, and, in extreme cases, the whole anterior bladder wall 
is wanting. When the fissure involves the whole anterior wall of the bladder 
the symphysis pubis is invariably wanting too, and the right and left pubic 
rami are simply connected by a fibrous band from 1 to 8 em. (4 to 3 inches) 
long. 

An admirable description of the appearance of the parts is given by Dree 
J. Schneider (Siebold’s Journal f. Geburtsh., ete., Bd. xii, 1832, p. 279). 
The navel is displaced downward, and sometimes all evidence of its presence 
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DESCRIPTION OF PLATE II. 


Fig. 1.—Loculate bladder. The loculi are seen as deep depressions in the bladder wall 
surrounded by muscular bands in a state of contraction. The bladder mucosa is apparently 
normal. 

Fig. 2 shows the same loculi with the muscular bands relaxed. 


PLATE II. 


Fia. 1. 


Fic. 2. 


M. Brédel, fec. 
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is wanting. The recti muscles are widely separated, and a thin membrane 
between them covers in the abdominal cavity. Low down in the pubic region 
a rounded mass appears just above the position of the vaginal orifice, the size 
of a walnut or a fist, with its transverse diameter greater than the vertical; its 


Fig. 243.—ExsTROPHY OF THE BLADDER CONVERTED INTO A CARCINOMATOUS MASss. 


Catheters mark the ureteral orifices. The labia majora are widely separated and covered with sparse 
hairs; between the labia and below the bladder lie the separated halves of the clitoris, with the divided 
nymphe to right and left. _The vaginal orifice is marked by a transverse slit between the halves of the 
clitoris. nat. size. Gyn. No. 4091. Jan. 18, 1896. 


color varies from pale rose to dark red and liver-like. The surface is irregular 
and wrinkled, or granular and indurated in patches; in fact, the whole external 
bladder looks like a spongy mass of excoriated flesh. The parts are covered 
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with slime and constantly wet with odorous urine. In children the sensitive- 
ness is generally extreme. The ureters are seen each opening upon the surface 
of this mass, sometimes between mucous folds, sometimes on the apex of a 
marked elevation. The orifices discharge jets of urine at intervals, often 
projecting it a foot from the body. A sound carried into the ureter passes 
up to the kidney; and frequently a catheter may show a marked dilatation of 
the ureter above its vesical orifice. In girls the urethra is generally wanting. 
There may also be an atresia of the vagina and incomplete development of 
the uterus. Many of these cases are in other respects so malformed and puny 
that they are born only to die in early childhood; still a number have lived 
to old age, and several cases of pregnancy under these conditions have been 
observed. 

C. CO. T. Litzmann (Archiv f. Gyn., Bd. v) and A. Gusserow (Berl. klin. 
Wochenschr., 1879, No. 2) have studied with especial care the abnormal mech- 
anism of labor, with separated symphysis, and without abdominal pressure. 
In Gusserow’s case a dead child in foot presentation had to be extracted on 
account of the inability of the mother to complete the labor without the assist- 
ance of the abdominal muscles. | 7 

In a case of a girl of fifteen (G. T., J. H. H. No. 3869, October 14, 1895) 
the pubic bones were separated 4 em. with a thin, sharp-edged fibrous band | 
between them; above this there had been a total defect of the anterior bladder 
wall, covered in by inverted flaps of skin taken from the sides, and so adapted 
as to leave only a small orifice opening just above the fibrous band, through 
which all the urine escaped. By a. rectal examination I found an infantile 
uterus and small ovaries, and on making a cystoscopic examination through the 
orifice left between the flaps, two little oval openings representing a double 
hymen were discovered on the posterior wall of the bladder; a sound passed 
through them led up to the cervix uteri. 

An exstrophied bladder may become carcinomatous, as shown in Fig. 243. 

Treatment.—Success in the treatment of exstrophy will vary according 
to the extent and position of the defect. Where the opening is high up and 
not accompanied. by any defect in the genitals and lower part of the urinary 
apparatus, a cure may be effected by a careful funnel-shaped denudation around 
the opening and side-to-side approximation with silk or silkworm gut sutures. 
If the urethra is normal and there is no obstruction to the escape of urine by 
this avenue, this simple plastic operation, analogous to that done for vesico- 
vaginal fistula, ought always to succeed. Where the defect is extensive and a 
urethra is absent a complete cure is unattainable. The best that can be done 
is to.cover and protect the raw mucous surfaces with flaps from the neighbor- 
ing skin, reducing at the same time the size of the orifice through which the 
urine discharges. The operator would better avoid turning in the skin surface, 
on account of the urinary incrustations which are likely to form on the hairs 
and keep up a constant irritation. Where a urethra is wanting, no satisfactory 
substitute for its function can be formed. 
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For closing in the defect in the abdominal wall the following a have 
been suecesstully tried: 

First, by taking three skin flaps from the sides of the opening, one above, 
and one from each side, leaving them attached by a broad pedicle; the flaps 
must be large enough to allow for a decided subsequent contraction. They 
are brought across the orifice and sewed together accurately, closing the defect. 

Billroth’s plan of treating exstrophy is to loosen up two broad lateral flaps 
left attached both above and below. These flaps are dissected loose by cut- 
ting down to the fibrous aponeurosis overlying the recti, so as to be sure to 
have enough thickness of tissue to preserve their vitality; then, in about two 
weeks, when the under surface is freely granulating, they are drawn together 
and united in the median line over the bladder. If the flaps are made broad 
enough, it is not necessary, as a rule, to close the openings left at the side, for 
in five or six weeks they will close of themselves. No attempt is made to close 
the fistula left above at the navel until after the artificial urethra has been 
made; then the umbilical fistula is closed by denudation and. suture. 


DISPLACEMENTS AND ALTERATIONS IN FORM. 


The bladder in women is liable to a remarkable series of peculiar displace- 
ments and alterations of form in its effort to carry out the function of a urinary 
reservoir in spite of a variety of hindrances, 

In determining the existence and extent of such abnormalities, the normal 
conditions must be borne in mind as the sole standard of comparison, and it 
must not be forgotten that while the male bladder is more or less spherical and 
has its greatest diameter in the antero-posterior direction, the greatest diameter 
in the female bladder in moderate distention is transverse, owing to the in- 
ereased resistance to its expansion backward furnished by the uterus and broad 
ligaments. : 

The uterus lying in normal anteposition forms an indentation in the 
median line of the distended bladder, which can be touched and recognized 
by a sound introduced through the urethra. The physiological peculiarity im 
the form of the female bladder disappears after the removal of the uterus, 
and the male type is assumed with its greatest expansion from before back- 
ward. . 

In marked distention the female bladder rises into the abdomen and has its 
greatest diameter vertically, when the vault of the bladder may even reach the 
umbilicus and the distended organ appear like a large monocystic tumor spring- 
ing from the pelvis. A case of this kind was brought several hundred miles to 
see me, expecting an operation for an abdominal tumor. The tumor collapsed 
as soon as a catheter was introduced, and a large basin of ammoniacal urine 
was withdrawn. 

In another case, by palpation, percussion, and bimanual examination, a 
monocystic pelvic tumor, rising well up into the abdomen, had been demon- 
strated, and the patient was brought under anesthesia for operation. Upon 
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passing a catheter, a large amount of limpid urine was discharged and the 
tumor immediately collapsed. 

Lateral Displacement.—The distention of the bladder may also take place 
markedly to the right or to the left side, giving it a gibbous form and making 
it more liable to be mistaken for a fluctuating tumor connected with the broad 
ligament. This obliquity of form can be easily demonstrated by passing a 
sound, which goes in 10 or 11 cm. outward and backward on one side and 
but 6 or 7 em. on the other. These lateral obliquities are produced by any 
obstacle to expansion, such as an inflammatory mass or a tumor fixing one 
broad ligament. | 

An upward displacement of the bladder not associated with distention is 
noted in numerous cases in which a large uterus fills the pelvis and the lower 
abdomen. The most frequent cause of this form of displacement is a fibroid 
uterus in which both the cervical and fundal ends are involved; the top of the 
bladder may even come to lie on a level with the umbilicus Anibnéd out on the 
anterior face of the tumor mass. The simple choking of the pelvis by a mass 
is sufficient to force the distending bladder up into the abdomen. Among a 
large number of such cases of upward distention I have seen but one where 
there was a great hypertrophy of the bladder walls. In cases of upward dis- 
placement a moderate amount of fluid in the bladder is often visible to the eye, 
forming a cushiony prominence on the tumor above the symphysis, fluctuating 
on palpation. 

Downward displacement of the bladder is found in cases with a weak be, 
floor, with relaxed outlet, or where the intra-abdominal pressure is excessive. 
This displacement is also found in extreme prolapse of the rectum, drawing 
the posterior vaginal wall well into the sac, and dragging the uterus and the 
anterior vaginal wall down with it. Where there is a gaping vaginal outlet, 
the base of the bladder pouts into it as a soft, round, ovoid prominence, yield- 
ing to touch, and easily displaced by pressure; the swelling diminishes when 
the bladder is emptied and returns again as soon as it is distended with urine, 
or when the patient stands on her feet and the intra-abdominal pressure is 
exerted. This form of displacement is appropriately called “a cystocele.” 

Pari passu with the displacement of a prolapsed uterus, that part of the 
bladder which is attached to the anterior vaginal wall and the lower part of the 
uterus is likewise displaced, escaping with the vagina and the uterus outside 
of the pelvis (see Chapter XXII). A portion of the bladder remains within the 
abdomen and a part in the prolapsed sac; in this way the organ assumes the 
form of an hourglass. The entire bladder is rarely found within the prolapsed 
sac, and even then any marked degree of distention must take place in an upward 
direction. In rare cases the bladder becomes completely detached from the 
vaginal wall and uterus in prolapsus and remains entirely inside the pelvis. 

I reported a case of this kind (Johns Hopk. Hosp. Rep. on Gynecology, 
1892, vol. ii, p. 811) where a large prolapsed sac lay between the thighs, and 
in front of and behind the uterus were masses of intestines (anterior and 
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posterior enterocele), while the bladder, completely detached from its 
vaginal and uterine detachments, lay within the pelvis. 

Eversion of the bladder through a dilated urethra is the most unusual form 
of displacement. In eversion both mucous and muscular layers are involved, 
and the tumor appears between the labia as an ovoid, red mass covered with 
furrows. A careful examination of the under surface may show the presence 
of the ureteral orifices. The causes of the eversion are, an increased intra- 
abdominal pressure, associated simultaneously with a relaxation of the bladder 
wall and dilatation of the internal urethral orifice. That part of the bladder 
which lies opposite to the internal urethral orifice, the posterior pole, is first 
engaged, and, under the influence of straining efforts, forced down through 
the urethra, dragging more and more of the viscus with it until the whole organ 
is turned inside out. Eversion is observed oftener in young children and in 
the aged. 

The bladder may also be displaced by being drawn into the inguinal 
and femoral canals, and even through the foramen ovale with herniz. 

Diagnosis.—The diagnosis of the form of displacement of the bladder 
in any given case is not difficult. After distention with fluid a bimanual 
palpation will outline the different parts, and by means of a graduated sound, 
introduced per urethram, measurements made in various directions will deter- 
mine the exact form. 

The diagnosis of an eversion of the vesical mucosa must be made under 
anesthesia by carefully examining the tumor protruding from the dilated 
urethra, and if a sound is passed through the urethral canal, the bladder cavity 
is found to be absent and the pedicle of the tumor at the internal urethral 
orifice. On pushing back this mass, the bladder cavity is restored, and, if the 
urethra is sufficiently dilated, the absence of any tumor is demonstrated by 
introduction of a finger. 

Treatment.—tThe treatment of the various displacements of the bladder 
often resolves itself into the treatment of the associated conditions which have 
caused the displacement. By removing ovarian tumors choking the pelvis, and 
inflammatory masses lateral to the uterus, the free distention of the bladder 
within the pelvis once more becomes possible. By removing a fibroid uterus 
- the bladder is let down to its normal pelvic position. 

Other displacements are treated by repairing the relaxed vaginal 
outlet so as to lift up the pelvic floor and give an adequate support. to the 
anterior vaginal wall; I rarely find it necessary, as was the custom ten years 
ago, to operate upon the cystocele itself. In prolapse of the uterus the bladder 
is restored to its normal position by the operations upon the uterus and the 
pelvic floor, retaining the uterus in its normal position. 

In treating eversion we must, in the first place, put the bladder back into 
its normal place by elevating the pelvis in the knee-chest posture after which 
with gentle compression and manipulation the tumor may be forced back into its 
oer position. The patient should then be kept in bed, with the foot of the bed 
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elevated, to reduce the pressure on the pelvic viscera. If the displacement 
persists in returning, a plastic operation may be performed, narrowing the 
urethra by placing a catheter in its canal as a guide for the size of a new 
urethra to be formed, and then excising a wedge-shaped piece with its base on 
the vaginal surface extending through to the urethral mucosa. The denuded 
surfaces are then brought together by interrupted sutures passed from side 
to side. 


FOREIGN BODIES IN THE BLADDER. 


Varieties.—A variety of foreign bodies are found in the bladder. They 
may form in the bladder itself, as in the case of vesical caleuli; or they may 
reach the bladder from the exterior, by perforating its walls, by descending a 
ureter into the bladder, or by being introduced through the urethra. 

The commonest foreign bodies are calculi, formed of incrustations of phos- 
phates and urates. Small oxalic acid and urie acid caleuli may descend from 
the kidney, lodge in the bladder, and grow there to a large size by the accretion 
of phosphates and urates. 

Foreign bodies may also enter the bladder from the side of the peritoneum, 
the tubes, or the ovaries, as well as from the vagina. In this way echinococei 
have ruptured into its cavity; silk hgatures about the pedicle of an ovarian 
tumor have ulcerated through its walls; dermoid cysts have opened and dis- 
charged quantities of hair by the bladder; and the bones of an extra-uterine 
fetus have also found an exit in the same way. The commonest foreign body 
which makes its way into the bladder from the vagina is a pessary, usually of 
large size, which has ulcerated through the vesico-vaginal septum. 

By the urethra a large variety of foreign bodies have been introduced ; 
these are usually several inches long, and of a caliber somewhat smaller than 
the urethra. The commonest object is a bit of a catheter broken off or an 
entire catheter which has slipped out of the fingers and so entered. Other 
articles which have been found have been introduced by the patient herself, 
such as hairpins, toothpicks, crochet needles, ete. 

The symptoms produced are at first ‘liaas of irritation of the bladder, 
followed later by inflammation. 

The patient complains of a suprapubic pain and a frequent desire to urinate ; 
the urine becomes cloudy, and pus soon appears. In a few weeks the foreign 
body becomes incrusted with urine salts, when the symptoms of cystitis become 
more urgent and the distress increases. | 

A small foreign body, such as a renal calculus, may only lodge temporarily, 
and with its spontaneous escape by the urethra the symptoms cease. 

Bodies of an elongate form, if large enough to put the bladder walls on the 
stretch, will ulcerate through, either into the vagina or into the peritoneum, in 
the latter case producing a rapidly fatal peritonitis. 

Diagnosis.—T'he presence of a foreign body in the bladder may be deter- 
mined either by touch or by inspection. If the body is long, or is of large 
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size, it may often be easily felt bimanually by palpating the emptied bladder 


between two fingers in the vagina and the hand pressing down over the 


symphysis. Upon passing a sound into the bladder the presence of the foreign 
body may also be demonstrated by the sense of contact with a hard body, as 
well as by the audible click produced upon striking it. 3 

The simplest and surest way to make a diagnosis is by inspection. The 
patient is put in the knee-chest position and the vesical speculum introduced, 
after which the bladder, distended with air, is easily examined in all its parts 
as already described. If there is any foreign body present which is not wedged 
in between the bladder walls, if will drop into the most dependent part, where 
it is most easily seen. By means of inspection the diagnosis of the absence 
or presence of a foreign body can be made with certainty; by this means also 
its form and position are noted, together with any alterations produced in the 
bladder walls by its presence. 

Fig. 244 shows a vesical calculus as seen in the bladder through the open 
eystoscope illuminated by the light reflected from a head mirror. The patient 
in this case began to suffer from a severe 
cystitis after labor. The infection was mani- 
festly due to the traumatism produced by the 
head of the child crushing the bladder walls 
against the unsuspected stone. After consid- 
erable futile treatment the patient was sent to 
me, when upon examining the bladder in the 
knee-chest position, I at once discovered the — Fig. 244.—Vestcan CaLcunus, AS SEEN 
ealeulus shown in the figure. The opera- pa) be, sie Gi nls Seg 
tion for the relief of the hitherto rebellious 
complaint was almost as easy as the diagnosis, and the cure was prompt and 
permanent. ; 

Treatment.—The treatment in every case is directed to the speedy removal 
of the foreign body. There are three ways of doing this: (1) Through the 
intact urethra, (2) through an incision in the bladder walls made through the 
vagina, and (3) through a suprapubic incision. 

1. A small foreign body not more than 10 or 15 mm. in diameter and a 
long narrow body, such as a needle or a glass catheter, may be removed through 
the vesical speculum. The bladder being empty, the speculum is introduced 
with the patient in the knee-chest position, and the object exposed. If it is a 
small round object it may be picked up by the alligator forceps and simply lifted 
out through the speculum, or it may be caught in a scoop, held against the end 
of the speculum, and withdrawn together with the speculum. 

A long body like a glass catheter may be removed by introducing a straight 
instrument, such as a searcher, into the open end, and then manipulating the 
end of the speculum until the foreign body slips into it; then by pushing the 
speculum well down on the catheter engaged in this way, its end can be easily 
eaught and withdrawn. } 
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The older writers were wont to try to deliver a calculus through the urethra 
by catching it between the fingers of one hand in the vagina, or in a virgin in 
the rectum, and the other hand pressing down above the symphysis, and so 
forcing it into the urethra and on out. 

I succeeded in July, 1895, in removing a glass catheter in this way. The 
patient was a young woman, about twenty-three years old, with a spherical 
myomatous uterus filling the pelvis and reaching up to the umbilicus. She 
had been suffering from retention of urine, and as her physician introduced a 
elass catheter 13 em. (5 inches) long into the overdistended bladder, it slipped 
out of his fingers and was lost in the bladder. When I examined her I found 
the myoma and a long rigid body in front of if, with its blunt end projecting 
into the anterior vaginal wall to the right and its upper rounded end pressing 
upward directly under the anterior abdominal wall, 4 em. below the umbilicus. 
The hymen was relaxed, so that by careful manipulation with two fingers in 
the vagina I was able to push the lower end of the catheter upward while pushing 
the upper end to the right; by doing this I brought the end into the urethra, 
when it descended at once, and escaped with a quantity of bloody urine. The 
patient suffered no further inconvenience from ‘its twenty-four hours’ stay in 
her bladder. 

Bodies from 10 to 20 mm. in diameter may be removed through the 
urethra after dilating it. Simon has shown that even after a dilatation of 
2 em. incontinence does not occur if it 1s carefully done. Two postero-lateral 
incisions, 2 or 3 mm. deep, must be made into the external urethral orifice 
to avoid tearing it when the dilatation is carried up to 20 mm, or near it; the 
rest of the urethra, which is more elastic, is then enlarged by a series of suc- 
cessive dilators up to the required size, and the foreign object is either re- 
moved through one of the larger specula or grasped by a pair of small stone — 
forceps introduced through the urethra and so withdrawn. The lateral incisions 
in the urethral orifice are then closed with fine catgut sutures. 

Caleuli, like other foreign bodies, may be removed either by the urethra, 
by vaginal incision, by suprapubic incision, or by crushing with the lithotrite. 

Stones from 2 to 3 cm. in diameter should be crushed by means of an 
instrument introduced through the urethra. If the bladder is first moder- 
ately distended with water and a_ lithotrite inserted, the stone is readily 
caught in the open beak of the instrument and broken up; the pieces are 
afterwards removed through a speculum from the bladder which is distended 
with air. 

Dr. H. J. Bigelow’s apparatus for litholapaxy, which has served so well in 
men to reduce the number of cutting operations, by both crushing and wash- 
ing out the bits of stone, is also available and even easier of application in 
women, although it has never been widely used on account of the great sim- 
plicity of the older operation through the short urethra. 

Dr. E. T. Caswell, of Providence, R. I., reported a case (Med. News, 
Aug. 26, 1882) in which he crushed a phosphatic stone weighing, when dried, 
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100 grains. He used a modified Thompson’s fenestrated lithotrite, and washed 
-the fragments out through a straight tube (28 French). 

Dr. D. F. Keegan (Lancet, Jan. 9, 1897) in an instructive article on 
“ Litholapaxy in Girls and Women,” reports eighteen cases of calculi occurring 
in women, where he used the lithotrite with success. The caleuli were of 
different varieties—namely, phosphatic, oxalate of lime, and uric acid; the 
smallest weighed 72 grains and the largest 702 grains. The average length 
of stay in the hospital was only 5.3 days. 

Although nature and art have succeeded in removing stones of large size 
by the urethra without any diminution of their volume, this is a hazardous 
procedure, and ought not to be imitated, on account of the imminent risk of 
a permanent incontinence following. 

An extreme case of this sort is reported by Dr. Alexander Dunlap, of Spring- 
field, Ohio (Amer. Jour. of Obst., vol. xiv, p. 853); upon examining the 
patient, who was twenty-eight years old, he found a large stone 2 by 24 by 13 
inches in diameter in the bladder; she would not allow any cutting operation 
to be done, so he caught the stone with a pair of forceps introduced through 
the urethra, and delivered 
it slowly by traction. The 
external meatus was the 
most resistant portion, but 
he succeeded in working it 
through in about three- 
quarters of an hour, by 
pressing back the tissues 
over the stone much as an 
obstetrician may try to help 
the perineum back over the 
advancing head of the child. 
The stone was rough on one 
side and tore the mucous 
membrane of the canal con- 
siderably; this produced a 
sharp venous hemorrhage of 
short duration. In spite of 
this enormous dilatation, 
she suffered no serious in- 
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convenience, although un- INCISION MADE FROM THE CERVIX UTERI TO THE TRIGO- 
able to hold her water as ey 

: The method of making the incision is described on p. 412. 
long as before. (March 20, 1899.). Natural size. 


9. The vaginal inci- 
sion is to be preferred for stones which are so large that they can not 
safely be removed through the urethra, and is adapted to all but the largest 


ealeuli. 
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The operation is best conducted with the patient lying in the left semi- 
prone position, with the posterior vaginal wall well retracted, so as to expose 
clearly the entire extent of the anterior wall from cervix to urethra. A blunt 
instrument like a male sound is now introduced through the urethra into the 
bladder, and the vaginal wall is pushed forward in the median line and cut 
through, opening the bladder; the incision is now extended by drawing apart 
the edges of the wound and cutting back toward the cervix and forward toward 
the neck of the bladder until it is large enough to permit the introduction of the 
blades of a pair of stone forceps, which are used to grasp the stone by its small- 
est diameter and draw it out through the wound endwise, without laceration 
of the tissues (see Fig. 245). 

The incision must then be accurately closed with interrupted sutures either 
of fine silk or silkworm gut. If the bladder is then drained for five or six days 
the clean-cut vaginal wound ought to 
heal promptly, leaving no fistula behind. 
It is best to close the wound at once 
in this way, although even large wounds 
may heal spontaneously. Such a case is 
the one of Dr. F. R. Eccles, of London, 
Ontario, figured in the text. The patient 
introduced a hairpin into the urethra 
and it escaped into the bladder. She 
married soon after, and at her confine- 
ment a large foreign body was felt in 
the way of the head as it descended; it 
was pushed up, however, and the labor 
proceeded normally. Dr. Eccles was 
ealled in later and removed the hairpin, 
incrusted with large, fused twin calcul, 
through an incision in the anterior vagi- 
nal wall. No sutures were used: to close 
the wound, which healed spontaneously 
within five weeks. 

3. The suprapubic operation for the 
removal of calculi (sectio alta) is best 
adapted to those of the largest size, 
which fill the bladder. It is especially 
suitable for children, where the vaginal 
route is not available. 

After distending the bladder with water, a vertical incision 6 to 8 cm. 
long is made in the middle line just above the symphysis, separating the recti 
and the pyramidales muscles, and pushing aside the fat underlying them, 
but taking care not to cut the peritoneum. In this way the bladder is exposed, 
its wall cut through vertically, and the stone extracted. The incision in the 
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bladder wall is now closed with fine interrupted catgut sutures, placed close 
together and embracing the entire thickness of the wall down to, but not 
including the mucosa. The incision in the ab- 
dominal wall is then closed with buried silver 
wire for the muscles and fascia and catgut for 
the skin. Then, if the bladder is kept well 
drained for a week, the wound in its vault will 
heal by first intention. 

The stone which is shown in the figure was 
removed from a little girl only eight years old 
by Dr. F. R. Eccles by the suprapubic operation ; 
the wound, which was not closed completely on 
account of the unhealthy condition of the vesical 5... o47 guorton or 4 Vusk 
mucosa, healed spontaneously in four weeks. CAL CaLcuLUS oF THE BLap-_ 

DER, NATURAL SIZE, REMOVED 


FROM A GIRL EiagHTr YEARS 


VESICAL FISTULA. OLp. 


Vesical fistule are abnormal channels of communication between the 
bladder and contiguous or adjacent organs; they are found, for example, (1) 
between the bladder and the vagina, (2) between the bladder and the uterus, 
and (3) between the bladder and some portion of the intestinal tract. 

History.—It is a remarkable fact that no clear references to these common 
and distressing disorders are found in the earliest writers preceding ‘the 
Christian era, nor for nearly sixteen hundred years afterwards. Toward the 
end of the sixteenth century and early in the seventeenth several clear descrip- 
tions appear almost simultaneously in the writings of Luiz de Mercado, a 
Spanish physician (1520-1600), Felix Plater (Basel, 1536-1614), and 
Severin Pineau (born in Chartres in the middle of the sixteenth century). 

Plater (see I. Spach, Gynaec., ete., Argent., 1597) gives two clear descrip- 
tions of fistulee following difficult childbirths; the second case is appropriately 
entitled vesicae cervicis alia ruptura in partu. “ As a sequence of a difficult 
first labor, a young country girl had the opening of the bladder rent to such 
a degree that there was a long gaping furrow in its place, and the open bladder 
could be seen. J have twice inspected it myself, and discovered that it was 
so by using a probe. On account of this injury there is a constant involuntary 
discharge of urine, and the surrounding parts become excoriated and inflamed.” 

II. v. Roonhuysen (1663) first proposed the closure of such a fistula by 
suture. fe é 

J. Fatio (“ Wehe-mutter,” Basel, 1752, p. 284) gives an admirable descrip- 
tion of the way in which he twice carried this proposal out in the years 1675 and 
1684 by placing his patients in the lithotomy position and exposing the fistula 
with a speculum; he then freshened its margins with a delicate pair of scissors, 
and brought the edges together by passing a sharpened quill through them and 
winding a thread over the ends of the quill to keep it from coming out. Both 
cases recovered, 
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A. J. Jobert de Lamballe (‘‘ Comptes rend. de l’Acad. des sci.,” 1850, and 
“ Traité des fistules,” Paris, 1852) was the first operator who systematically 
took hold of this perplexing question and treated a large number of cases, 
many of them successfully. His plan of treatment for the simpler cases was 
to bring the cervix of the uterus down by traction with forceps so as to expose 
the fistula, following this by 
a broad denudation of the 
edges of the fistula and their 
exact approximation by in- 
terrupted sutures. When 
the fistula was a large one, 
and the approximation diffi- 
cult on account of the ten- 
sion, he made incisions in 
the lateral vaginal walls 
parallel to the edges of the 
fistula, so as to permit the 
tissues to be drawn together 
(“par glissement”). An 
incision through the vaginal 
Fia. 248, TREATMENT OF VESICO-UTERINE FISTULA BY A vault detaching the cervix 


Suprapusic Incision. (v. DITTEL.) for this purpose has. since 


The vesico-uterine peritoneum (P P) is divided, the fistula u RE! 
freed from the uterus, and its margins united by suture. been known as the incision 
of Jobert. 


G. Simon (‘‘ Ueber die Heilung der Blasenscheidenfisteln,” Giessen, 1854) 
did away with these lateral incisions, and substituted in their place a method 
with which his name is still connected, the use of a double set of sutures, one 
introduced at a distance from the wound for the relief of tension (sutures of 
detention), the other to secure accurate approximation (sutures of reunion). 

J. Marion Sims (‘‘On the Treatment of Vesico-vaginal Fistula,’ Amer. 
Jour. of Med. Sci., 1852, vol. xxiii, p. 59), working independently in America, 
accomplished three things: (1) He devised the duck-bill speculum for the ex- ' 
posure of the fistula with the patient lying in the left semi-prone position ; 
(2) he clearly described the best method of denuding the margins in a funnel 
form and down to, but not including the vesical mucosa; and (3) he sutured 
the edges of the wound accurately together with the non-irritating (antiseptic ?) 
silver wire, and by this means, coupled with. his great skill.as an operator, he 
attained a degree of success in the treatment of these cases never before 
reached. : 

T. A. Emmet (“ Vesico-vaginal Fistula,” ete, New York, 1868, and 
| Principles and Practice of Gynecology,” Phila., 1879) and Nathan Bozeman 
(“ The Gradual Preparatory Treatment of the Complications of Urinary and 
Fecal Fistule in Women,” New York Jour. Med. Sciences, October 1, 1887) 
developed the method of treating large and compheated fistule by gradual 
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preparatory treatment, incising the bands of scar tissue, and softening them by 
pressure so as to make the vaginal walls supple enough to be drawn together. 

In spite of the advances made by these great surgeons, a large number of 
intractable cases remained. 

Colpocleisis, or a surgical closure of the vagina so as to make a common 
pouch out of the vagina and the bladder, was performed in such cases by 
Simon in 1855, and has been practiced more or less ever since. The great 
advances which have been made recently can best be signalized by citing the 
eight indications for colpocleisis accepted by Simon, with the remark that not 
one of them holds good to-day. They were: 

(a) An extensive loss of tissue, rendering it impossible to approximate the 
margins of the fistula. 

(b) Inaccesible fistula. 

(c) Destruction of the uterine cervix, bringing the peritoneum dangerously . 
near the seat of operation. 

(d) Severe hemorrhage into the bladder after an operation. 

(e) Incarceration of the cervix uteri in the bladder. 

(f) Atresia of the vagina above the fistula. 

(q) Atresia of the urethra, with a fistula above and below it. 

(h) Uretero-vaginal and uretero-utero-vaginal fistula. 

The first. active steps taken in an entirely new direction, with the object 
of relieving these cases without resorting to a procedure involving so much 
mutilation as does colpoclei- 3 
sis, were those of Rydygier 
(Berl. klin. Wochenschr., 
1887, No. 31) and of A. 
Martin, of Berlin (Zeit. f. 
Gyn. und Geb., 1891), who 
planned to cover in the de- 
fect with large flaps dis- 
sected up from the contigu- 
ous vaginal walls. 

Ear, itteli.C“ Abdom: 
Blasenscheidenfisteln Opera- 
tion,’ Wien. klin. Wochen- 
senr., 1893, No. 25) made 
a radical departure from all 
precedent by opening the ab- 
domen and detaching the 


Fic. 249.—SuprapuBic OPERATION FOR VESICO-UTERINE F'Is- 
bladder from the uterus, thus TuLa. (v. Dirre.) 
exposin ° the fistul a, which VEE eee) Pele completed, the bladder and the peritoneum 
was then sewed up; the su- 
tures included only the bladder walls, and after closing the opening in this 


way, the vesico-uterine peritoneum was again united and the abdomen closed. 
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A. Mackenrodt, of Berlin (Centralb. f. Gynikol., 1894, No. 8), adopted a 
somewhat similar plan, but one making a definite advance on the preceding, 
in that he operates through the vagina and detaches the bladder on all sides 
from the fistula; he then sews up the bladder independently and closes the 
opening in the vagina by drawing its sides together, if possible; if he can not 
do this, he uses the anterior face of the uterus to fill out the defect. With the 
exception of this last step, the important outlines of this operation were already 
defined by Sanger (Volk. Samm. klin. Vort., No. 801) and Walcher (Centralb. 
f. Gyn., 1894, p. 1). 

W. A. Freund (“ Eine neue Oper. z. Schhessung gewisser Harnfisteln beim 
Weibe,” Samm. klin. Vort., N. F., 1895, No. 118) again operated in a radically 
different direction when he used the body of the inverted uterus, bringing it 
into the vagina through the posterior fornix, to close a large defect in the 
vesico-vaginal septum. 

Dr. E. C. Dudley, of Chicago, icone in closing a large intractable 
fistula by making a semicircular denudation inside the bladder on its mucous | 
surface, extending from one margin of the fistula around to the other; he then 
sutured this denuded surface to the anterior part of the fistula, and so obtained 
a closure. 

My own plan (Johns Hopk. Hosp. Bull., Feb., 1896) is to split the margin 
of the large fistula posteriorly, separating the bladder wall from the vagina; 
then to denude its anterior margin on the vaginal surface, and to suture the 
movable posterior bladder wall to the fixed anterior vaginal wall. - 

Causes.—Vesico-vaginal fistule are commonly caused by the traumatism of 
a difficult labor, resulting from the impaction of the child’s head in a narrow 
pelvis. In consequence of the prolonged pressure, the vitality of the vesico- 
vaginal septum is destroyed at the point at which it is compressed between 
the head and the symphysis pubis; in a few days a slough has formed, and 
the piece of tissue drops out, leaving an opening between the bladder and the 
vagina. J have repeatedly made pelvic measurements in these cases, and rarely 
found a fistula following parturition which was not in a contracted pelvis. 
(See Dr. G. W. Dobbin, “‘ The Use of Pelvimetry in Gynecology,” Amer. 
Jour. Obst., August, 1895, p. 201.) 

The impression which has prevailed in the profession that these fistule 
are often due to the use of the obstetric forceps is erroneous, for they are un- 
doubtedly due not to the use of the forceps, but to too long a delay in using 
them. This point was insisted upon by W. T. Schmidt in 1828 (v. Siebold’s 
Jour. f. Geb. und Frauenz. und Kinderkrankheiten, Bd. vii, p. 839), and in 
our own day by T. A. Emmet, of New York. 

Other causes are foreign bodies, such as stem pessaries, working their way 
from the vagina into the bladder, or vice versa (Fig. 265, p. 489); syphilis; a 
cancer extending from the cervix mbes which often sles s the anterior vaginal 
wall and so creates a fistula; the perforation produced by a pistol ball (Emmet) ; 
hematoma of the septum from coitus, followed by sloughing; the wounds of . 
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a vaginal hysterectomy, which are also to-day a frequent source of vesico- 
vaginal fistula. 

The course of a fistula uninterfered with is toward closure, 
either by primary union, or by granulation, cicatrization, and contraction of its 
edges. In this way, by cicatrization, a small fistula will usually close entirely 
in a few weeks’ time, and large ones will be reduced to one-half or one-third 
their original size. A clean-cut opening, such as that made for the extraction 
of a stone, may possibly close of itself without any suture, even if it is a large 
one. In time the margins of a large fistula grow sharp and hard with cica- 
tricial tissue, and in bad cases the cicatrices radiate out over the vaginal walls, 
or pin the fistula down to a pubic ramus. The posterior walls of the vagina 
may also be involved in such a manner as to close the vagina so tightly that it 
is difficult to see the fistula. 

Although the tendency of the smaller fistula is always toward a spontane- 
ous cure, in some instances a minute opening may persist for many years. I 
operated, for example, upon a patient who had had a fistula for twenty-three 
years, and the opening was not much larger than a hair; yet it was large enough 
to permit the constant escape of urine into the vagina with all its disagreeable 
consequences. 

Symptoms.—The symptoms produced by vesico-vaginal fistule are quite 
characteristic. Soon after the confinement which causes it there may be bloody 
urine, difficulty in urination with symptoms of cystitis, and marked febrile 
disturbances, followed in a week or more by the escape of a slough, after 
which the urine, instead of accumulating in the bladder, escapes at once 
through the opening into the vagina, and so out over the vulva, perineum, 
and adjacent parts, which are constantly kept wet. The effect of this upon 
the skin is to produce a painful dermatitis and excoriations, and the vulvar 
hairs often become incrusted with the- urine salts. Areas of excoriation are 
also found within the vagina, often coated with sabulous material and incrusta- 
tions. The parts involved may be so exquisitely tender that the slightest move- 
ment is painful, and anything like a thorough examination is often impossible 
without anesthesia. 

If the fistula is a small one, the patient may, in certain positions, retain a 
considerable amount of her urine and void it naturally. If the vaginal outlet 
is not broken down, considerable urine may accumulate within the vagina in 
the recumbent posture to escape on rising; this often leads the patient into the 
erroneous idea that she holds the urine in the bladder while lying and passes 
it naturally afterwards; one of my patients was able to hold even as much as 
300 c.c. of urine in this way. 

The effect of a fistula on the patient’s general health is often most marked ; 
the local discomforts compel her to remain pretty constantly in one place and 
in one position, preventing her from getting exercise and fresh air; nutrition 
fails, she becomes emaciated, excessively constipated, depressed, and peevish, 
and has a cachectic appearance. 
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In spite of the obstacles rendering conception rare, it has occurred. In 
one of my own eases, the patient, having a fistula 1.5 cm. in diameter just 
back of the neck of the bladder, conceived, and passed through a natural labor 
and a normal puerperium, after which the fistula was operated upon and 
cured. | i 

In a ease in the hands of L. v. Winckel (Handb. der Frauenkrank., vol. 11, _ 
p. 441) a patient with a fistula became pregnant and passed through her con- 
finement at term, after which the fistula actually healed spontaneously. 

Diagnosis—In making a diagnosis of a vesical fistula, the examiner must 
investigate all the associated conditions which tend to complicate the case. 
In doing this he will not only note the size, the form, and the exact site of the 
fistula, but will also carefully investigate into the condition of the surrounding 
vaginal walls: whether soft and yielding or fixed by sear tissue, whether the 
anterior lip of the cervix is involved in the fistula (cervico-vesico-vaginal), 
whether the neck of the bladder is included (vesico-urethro-vaginal), and 
whether the fistula is fixed to one or the other pubic ramus. It is most im- 
portant also to note the position of the ureteral orifices in their relation to the 
edges of the fistula. Other complications which may occur are the existence 
of two vesico-vaginal fistulae, or of a vesico-vaginal fistula and a urethro- 
vaginal or a vesico-uterine fistula existing together. I have seen one case of 
vesico-vaginal fistula following a severe labor, complicated by a recto-vaginal 
fistula, and an atresia of the upper vagina with hematometra. In another case 
with ‘a vesico-vaginal fistula there was also a complete rupture of the recto- 
vaginal septum (see F’. Plater’s first case in I. Spach’s Gynec. Libri, Argent., 
1597, p. 23, index). In still another instance, in my hands, a large vesico- 
vaginal fistula, adhering to the pubic ramus, was associated with a wide sepa- 
ration of the symphysis pubis ruptured in a badly managed forceps labor. 

The diagnosis of a vesical fistula is made by a consideration of the history, 
by touch, and by inspection. ? 

The patient. gives a history of a constant discharge of urine over her person, 
dating usually from a severe confinement or from a hysterectomy; if, in spite ~ 
of the fact that she has this constant flow, she also passes water at regular 
intervals, the probable diagnosis will then be one of ureteral and not of vesical 
fistula. , 

By touch the examiner will often feel more or less scar tissue in the vagina 
and a large hole in the anterior vaginal wall, which may be filled with the 
soft prolapsing mucous membrane of the bladder; the finger can be introduced 
through this hole into the bladder, and carried forward so as to feel the internal 
orifice of the urethra. 

Inspection affords the fullest information about the fistula and the assoei- 
ated conditions. To make a vaginal inspection the posterior vaginal wall must 
be drawn back and the anterior wall exposed. A large fistula is seen as soon 
as the accumulated urine is dried out of the vagina; to find a smaller one it 
may be necessary to hunt among the vaginal folds, when it will often be found 
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near the vault and to one side or the other of the cervix. A vesico-uterine 
fistula gives evidence of its presence by the urine which escapes from the cervix 
uteri. 

When the fistula can not be found in this way it will usually be detected by 
injecting the bladder with an aniline solution, or with sterilized milk, and then 
watching to see at what point the colored fluid runs out. If a fine sound is 
-earried into the bladder through the urethra, its end can usually be brought 
out through the smallest fistula. 

The cystoscope may also be used to examine the fistula from the vesical 
side, but this is not so easy as the vaginal examination, because the floor of the 
bladder lies almost in the plane of vision, and the hole in it with its inverted 
mucous membrane is seen so foreshortened that it may easily escape notice 
altogether. It is therefore necessary, in order to get a good view of it, to lift 
the floor up on the end of the speculum, so as to bring the opening across the 
plane of vision. 

Treatment.—In describing the various modes of treatment, I shall consider 
vesical fistulee under the following heads: 

1. Vesico-vaginal fistula. 

2. Vesico-utero-vaginal fistula. © 

8. Vesico-uterine fistula. 

4, Entero-vesical fistula. 

At the time when the injury to which the fistula owes its origin occurs, 
the physician is not, as a rule, aware of the nature of the accident, nor does 
he become so until the slough comes away; then the constant involuntary 
escape of the urine signalizes what has happened. It may be, however, that 
‘the urine will begin to escape some days before the sloughing is complete, when 
the examining finger detects a soft, crackling mass in front of the cervix; it 
is important at this time to begin at once the use of mildly antiseptic vaginal 
douches several times daily, to prevent the accumulation of fetid discharges 
in the vagina, and to keep the wound as clean as possible. The convalescence 
will be hastened if the slough is exposed, caught with forceps and the dead 
tissue cut away; small particles which still adhere to the edges of the wound 
will then soon detach themselves and leave a clean, granulating surface. 

Mild boric acid or mild carbolice acid douches should now be kept up until 
the fistula is healed, either spontaneously or by operation. A spontaneous 
eure may reasonably be expected only in the case of small fistule 1 or 2 
mm. in diameter and may be awaited as long as the wound shows signs of con- 
tracting; such a closure may take place in from two to four months, and in 
exceptional cases after six or eight months. 

The efforts made by our predecessors to bring about a cure by simple pos- 
ture, or by putting a catheter in the bladder through the urethra, or by placing 
pledgets of cotton in the vagina, can not be recommended with any assurance 
of their utility; such measures belong rather to the days when local treatment 
in gynecology was the only resource. 
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Cauterization was at one time extensively employed, and many cures 
were made in the ease of smaller fistule. The edges of the sound were treated 
with the nitrate of silver stick, Vienna paste, caustic potash, tincture of 
cantharides, or the hot iron, and later with the Paquelin cautery. 

The cautery is applied to the edges of the fistula on the vaginal surface 
so as to destroy the superficial tissue and provoke active granulations, which, 
meeting across the opening and uniting, close it at once; or in the case of a 
large opening, further cicatricial contraction is brought about. It is, as a 
rule, necessary to keep this treatment up at intervals of a week or ten days 
for two or three months. Such plans of treatment have to-day almost entirely 
passed out of vogue, and will only be resorted to in the early stages of the 
affection when it is too soon to operate, or when for some other reason the 
operation can not be performed. 

It is a significant fact that the best results by this plan of treatment have 
been reached during the early stages of the disease, at a time when the spon- 
taneous cure takes place, if it is going to take place at all. 

Operation.—The operative treatment is, as a rule, the only form of treat- 
ment to be considered, for in the simpler cases it is invariably successful, and 
in the more complicated cases nothing short of operation will bring relief. 

Preparatory treatment is necessary in most cases where the vagina 
contains sloughing necrotic tissue and incrusted urine salts, and where the 
contiguous parts are raw and granulating; these complications will be re- 
moved by prolonged, repeated, warm boric acid vaginal douches, a repeated 
painstaking cleansing of vagina and vulya, using forceps and cotton to re- 
move and wipe off sloughs and débris, followed by occasional applications of 
weak solutions of the nitrate of silver to the raw surfaces. At the same time 
bands of scar tissue may be incised so as to diminish the tension on the wound 
edges. 

If a recto-vaginal fistula also exists, in order to avoid infection of the 
wound, this must either be closed.and healed before operating upon the vesico- 
vaginal fistula, or both must be closed at the same time. It will be safer in 
most cases to close the rectal opening first, because there is always a greater 
risk of this breaking down, in which ease the vesical wound would almost cer- 
tainly be infected and give way also. 

The operator need not be embarrassed by finding a marked stenosis of the 
vaginal orifice at the time of operation, for this may be, at once, extensively 
divided with the knife by an incision down beside the rectum, giving all the 
room necessary to get at the fistula; and after the vesical operation is com- 
pleted the incised edges may be accurately united again. 

With more recent advances made in operating on bad fistule, we are able 
to dispense with some of the elaborate, time-consuming, preparatory treatment 
in the way of incisions and vaginal dilators used to get rid of the scar tissue. 

The best time to operate is within six or eight weeks after labor, 
while the tissues are soft and yielding, vascular, and free from the fixation 
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and the atrophy caused by scar tissue. If the fistula is a small one and its 
edges can be easily drawn together with tenacula, with a little freshening of 
its margins and several sutures to unite them, primary union is easily secured ; 
large and irregular fistule are far more difficult to unite. The operation be- 
comes most difficult after the formation of the scar tissue, distorting and 
fixing the edges. Even pregnancy forms no contra-indication to operation, as 
_ shown by the successful work of Schlesinger and others. a 

Instruments needed for the operation are: Speculum, lateral retractors, 
tissue forceps, fistula knife, fistula scissors, tenaculum, needles, silkworm gut, 
catgut, and silk. 

There are, in general, as briefly indicated above, seven different ways of 
closing vesico-vaginal fistulze: 

1. The classical method of denuding the margins on the vaginal surface 
and uniting them by suture (Van Roonhuysen, Jobert, Sims, Simon). 

2. Covering in the defect by flaps transplanted from the contiguous vaginal 
walls (Rydygier, Martin, Trendelenburg). 

3. Opening the abdomen and cutting through the vesico-uterine peritoneum, 
and so detaching the bladder from the fistula, sewing up the bladder wound, 
and then reuniting the peritoneum and closing the abdomen (v. Dittel). 

4, Denudation on the vesical mucosa from one side of the fistula around to 
the other, and uniting this surface to the freshened anterior part of the fistula 
(Dudley). 

5. Dissecting the bladder loose from the vagina and sewing up the vesical 
wound separately (Singer, Walcher, v. Winckel). The anterior face of the 
uterus is used to close the vaginal defect (Mackenrodt). } 

6. Freeing the bladder around the posterior two-thirds of the fistula, 
bringing it forward and uniting it to the anterior third, which is freshened 
on its vaginal surface (Kelly). 

7. The posterior fornix is opened and the body of the uterus brought 
through it inverted and attached to the edges of the fistula on all sides, so 
closing it (Freund). 

Curing a Vesico-vaginal Fistula by Denudation of its Margins 
and Approximation of its Edges by Suture.—This is the simplest 
mode of treatment, and is. adapted to all fistule in which the edges can be 
drawn together without much tension; if this can be done with tenacula be- 
forehand, the operator may feel reasonably sure of a successful result. The 
easiest fistule to close in this way are all the small ones, and the larger ones 
which are situated in the upper part of the vagina near the cervix, where the 
vaginal tissue is more lax and abundant; and the easiest large fistula are the 
transverse ones. 

When the edges can not be brought easily together by traction with the 
tenacula in any direction, the denudation and approximation by suture may 
still be tried, if the operator has had such experience in plastic work that he 
is able to form a good judgment as to the extent to which he will be able to 
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relieve the tension by lateral incisions through the sear tissue, which fixes the 
edges of the wound. It is worse than useless to denude the edges of a large 
fistula without having any definite idea as to what can be accomplished until 
the stitches are put in and pulled upon. It would be far better to let the 
patient entirely alone, and to confess honestly an inability to relieve her, than 
to go on cutting away valuable tissues and increasing the size of the fistula 
every time, with a vague idea that by some chance the 
operation will succeed. I have seen several women who 
had been operated upon as many as five and six times 
in this way, and were in no wise better, but far worse 
FOr Suh. | 

The patient is put on the table, in the left lateral or 
in the lithotomy position, or with elevated hips, after 
Simon, in whichever way the fistula can be exposed 
best; I prefer, myself, in almost all cases, to put the 
patient on her back. 

The posterior vaginal wall is drawn strongly back- 
ward, and lateral retractors are used on one or both 
sides, to give a perfect exposure to the field of operation. 

The steps of the operation are: (1) Paring the edges 
of the fistula; (2) passing and tying the sutures. 

The edges of the fistula should be pared 
on the vaginal surface entirely; this creates a freshened © 
area from 5 to 6 or 8 mm. in breadth, extending down 
to but not including the mucous membrane of the 
bladder. 

Kither a knife or scissors may be used to remove 
the tissue; a knife is necessary where there is much 
friable tissue, but in most eases I prefer a delicate pair 

si m of scissors, which I have had made for this purpose 
Bia. 250.-—Scrssors FOR (sea Fig, 250), and I denude in the following manner: 

A GE Ga With a knife I first outline the limit of the denuda- 


FISTULA. 
The shanks are made tion all around the fistula, and when this is done I take 


jong and slender and the the rat-toothed forceps, catch a piece of the tissue to be 
ee on theflat. gor removed, and begin cutting it off with the scissors. This 

can be done rapidly, as the outer limit is marked out 
by the incision with the knife, and the operator does not have to pause to 
exercise his judgment about it; in addition to this, the sharp, straight cut of 
the knife is better than the jagged edges made by the scissors. 

The freshening must be carried down into sound tissue, avoiding the error 
of simply paring off the surface. Every particle of the tissue within the limits 
defined must be removed, or union will not take place; and to make sure that 
this has been done, little islets of undenuded tissue must be carefully sought 
out and picked up wah a tenaculum and snipped off. 
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Constant irrigation with a fine stream of water is the best way to 
keep the field clear of blood during the cutting, but a little piece of sponge 
erasped in a pair of forceps 
will often be needed to make 
firm pressure on some spot 
which is obscured by the free 
oozing; this blanches the tis- 
sue for a second or two, and 


as the bleeding begins again 
the operator can see whether 
there are any little unde- 
nuded areas which do not 
bleed. The enttre wound 
now has a fresh edge gently 
beveled on to the vaginal 
surface. 

Passing and tying 
the sutures is the next 
step. To do this I use the 
ordinary needle-holder and 
small curved ‘needles armed 
with a carrier made of fine 
silk. 

A tenaculum is often 
needed to steady the tissues gees cea ‘s 

: : Fig. 251.—CLaAssicAL OPERATION, SUTURES INSERTED 
while passing the needle TRANSVERSELY INSTEAD OF VERTICALLY. 
through them, and to catch 
and hold the point of the needle as soon as it emerges, until it can be grasped 
by the needle-holder again and drawn completely through. 

By simply following the direction of least resistance in passing the sutures 
during a variety of cases, the resulting wound will assume the form of a 
U,V, ~,—, 1, or\. When possible it is best to avoid bringing three points 


together, as in an Ha Y ora € 


Asa suture material I prefer to use a fine, flexible silkworm gut, often 
using catgut between the other sutures. Before passing the first silkworm gut 
suture, the operator must determine in which direction the edges of the wound 
will come together with the least traction; he then passes the suture which 
is to lie in the middle of the wound when it is closed. To do this the needle 
must pierce the vaginal mucosa about 8 mm. from its edge, and appear Just 
under the mucous membrane of the bladder; it then enters the opposite side 
at’ the border of the freshened surface and the bladder mucosa, and finally 
emerges on the vaginal surface 3 mm. away from the edge of the wound, cor- 
responding to the point of entrance. 


Other sutures are similarly introduced on both sides of this first one, about 
23 


424 AFFECTIONS OF THE URETHRA AND BLADDER. 


half a centimeter apart, until there are enough sutures laid to close the wound 
from side to side. Especial care must be taken to secure an accurate apposition 
of the wound at its angle. The suture first introduced is then tied, and after 
that those at the sides. The amount of tension made in tying them must be 
-just enough to bring the tissues snugly together; constriction of the tissues 
within the grasp of the suture loop must be avoided. As a rule there is a 
little pouting between each of these silkworm gut sutures, and this is best cor- 
rected, after tying them, by passing a sufficient number of fine catgut or even 
fine silk sutures with a small needle penetrating only about halfway through 
the septum. 

If the fistula lies near the neck of the bladder, the operator can not be too 
careful to avoid including one or both ureteral orifices in his sutures. This | 
has often been done, and the patient has as a consequence either lost her life, | 
or the intense renal colic brought on has compelled the operator to remove his 
sutures soon after the operation. This accident will only be avoided by (1) 
examining the edges of the opening beforehand and making sure that the 
little ureteral orifices are not situated there, and (2) by taking care not to 
pass the sutures so deeply that a ureter 
which opens somewhere near the wound will | 
be caught in its loop. | 

If the ureteral orifice is found in the 
margin of the fistula it must be put out of 
harm’s way either by introducing a catheter 
into it, dissecting it up for a short distance, 
turning it into the bladder, and then com- 
pleting the denudation and suture of the 
fistula; or else by denuding farther out onto 
the vagina, and so securing a wide enough 
surface for the closure of the fistula, with- 
out coming into contact with the ureteral 
orifice. This has the effect of turning the 
ureter up into the bladder without disturb- 
ing it. 

Fic. 252.—Cnasstcan OPERATION FOR Where the fistula is pinned down at one 
VESICO:YAGINAL, HISTUEAS. Sp otevits angles to one. of ythe, pubice DOlas ss 

The parallel lines show the tissue re- ; , 
moved in denuding the edges of the fistula, plan which I adopted in one of my cases 
and ‘the suture is placed ready to te” cay sometimes be put into successiulyprac: 


The entire thickness of the vesico-vaginal 


wall, excepting the bladder mucosa, is ; ; 7 
a eae , tice. I introduced a long delicate tenotomy 


knife on the vulvar surface about 3 em. 

from the fixed point, and carrying it under the mucous membrane as far as 

the fixed point, cut it loose from the bone without puncture. The hemorrhage 

was but slight. I was then able to bring the tissues together without undue 
traction, and a perfect union resulted. 

Aside from the danger of including a ureteral orifice in a suture, there 
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is one other risk connected with the operation, and that is hemorrhage into 
the bladder from the edges of the incision. This occurred in a case operated 
upon by one of my assistants, when the wound: had to be reopened five hours 
after the operation, and 700 ¢.c. of blood clots were removed. The stitches 
were put in again, this time including the mucosa, and the patient then re- 
covered with perfect union. In a case operated upon by J. Backer (Centralb. f. 
Gynikol., 1893, No. 88) the bladder became distended with blood almost to the 
navel and ruptured into the peritoneal cavity under violent straining efforts; 
the patient died forty-five hours after the operation, of acute sepsis. 

After-Treatment.—The care of the patient after the: operation con- 
sists in keeping the bladder empty for five or six days and requiring her to 
remain in bed. It is a good practice to put a soft gauze pack in the vagina to 
give gentle support to its walls; a soft rubber catheter is put in the bladder and 
retained there for from four to seven days, according to the size of the fistula. 
I find it tends to relieve the irritation which this often produces to take it out 
for an hour every morning and evening. The vaginal pack should be replaced 
when it becomes soiled. 


Fig. 253.—THREE STyYLes or SevF-RETAINING CATHETERS. 


The one generally used is seen on the right. The holes can be enlarged for irrigations and more 
rapid drainage. The entire length of the catheters is about 25 cm. 


An ordinary rubber catheter may be held in place by a stitch through one 
of the labia minora at the nearest point. The Pezzer and Malecot catheters 
shown in the figure have come into extensive use, and have proved most satis- . 
factory for the purpose of permanent drainage of the bladder. I often find 
it best to enlarge the openings in the Malecot catheter or to make one or two 
additional openings. As is evident from their form, these instruments are 
self-retaining. They are introduced with a probe or a uterine sound passed 
through one of the openings and used to push the end of the catheter until it 
is straight, when it is easily passed into the bladder with a httle lubricant. 
Upon withdrawing the sound, the catheter resumes its expanded form and is 
self-retaining. It is a distinct advantage of these catheters that they do not 
penetrate far into the bladder, but lie at the neck (see Fig. 253). 

In small fistulae, or larger ones where the approximation has been easily 
made, I often do not leave a catheter in at all, but order the patient to empty 
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the bladder herself or have it emptied every three or four hours for four days, 
when the interval may be lengthened. | 

The bowels should be opened on the third day by giving a purgative fol- 
lowed by an enema. 3 

The silkworm gut stitches may be removed in twelve or fifteen days. 

The ability to retain the urine always increases as the bladder grows 
accustomed to the resumption of its normal function. 

In addition to the classical method of closing an ordinary vesico-vaginal 
fistula which I have just described, two other essentially different plans have 
been successfully carried out by F. Vulliet and A. F. McGill. 

Vulliet’s procedure (Nouv. arch. d’obst. et de gyn., 1887, p. 512) 
consists briefly in the union of the tissues denuded on the vaginal surface by 
two layers of sutures, one buried and one superficial. 

The patient had had a fistula for seven years, and had already been operated 
upon three times, with the effect of filling in the deficiency, about 2 em. in 
diameter, with a thin layer of scar tissue 
perforated in three places like a sieve. This 
tissue, not available for plastic purposes, 
was sacrificed, and a denudation 8 mm. in 
diameter made around its border in the 
sound tissue. The anterior and posterior 
extremities of the fistula were then caught 
with forceps and pulled in opposite direc- 
tions until the edges came into contact. The 
first suture was then introduced, threaded 
directly in a small needle. The suture, 
made of silk and permeated with iodol and 
glycerin, was passed continuously along the 

margin of the fistula, entering and re-enter- 

Fig. 254. — Vesico - VAGINAL FISTULA ; z f 
CLOSED BY USING A BuriED SururEoF 10g at points close together. By this means 
NetielAOkEa lee eg rapper Warn ax? alone the closure was so effective that no 
more fluid escaped from the bladder in spite 
. of the coughing and straining under anesthesia. Another layer of sutures 
was then applied below this one, completely closing the wound. Seven days 
later the superficial sutures were taken out, and the union found perfect. 

An interesting method is that of A. F. McGill, of Leeds. ( Lancet, Novem- 
ber 8, 1890, p. 967), entitled “An Operation for Vesico-vaginal Fistula 
through a Suprapubie Opening in the Bladder.” The patient, seventeen years 
old, had an opening in the vesico-vaginal septum just in front of the os uteri 
large enough to admit the tip of the index finger. 

The operation was performed January 11, 1890. The pelvis was elevated 
and the bladder opened above the symphysis by a transverse incision, and fixed 
to the abdominal wall. | 

The fistula was then pushed up within reach by an assistant with two 
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fingers in the vagina, its edges freshened, and then completely closed by four 
-chromicised catgut sutures passing through the vesical mucosa only. 

The patient was then placed in the lithotomy position, and the wound closed 
on the vaginal surface with four silk sutures, including all the layers but the 
vesical mucosa. 

The suprapubic wound was now closed in three layers—bladder, abdominal 
muscles, and skin—leaving an opening for a drainage tube, which was removed © 
on the fifth day. On the eighth day she passed urine by the urethra, in less 
than a month the suprapubic wound closed, and on February 13th she returned 
home well. . 

A method recommended by Sanger and v. Walcher involves the separate 
suture of the mucosa after freeing it from the margin of the fistula. The 
catgut which unites the mucosa is then buried by a separate layer closing the 
vaginal opening (see Fig. 254). 


Various Forms of Fistule. 


Vesico-vaginal Fistule of Large Size.— The type of a simple fistula of small 
or medium size, in which the edges can be brought together after denudation 
without undue traction, has just been described. When, however, the defect 
in the floor of the bladder is large, and there is a great deal of scar tissue in 
the vaginal walls, it may be difficult, or even impossible, to draw the edges 
together. Even when the operator succeeds in doing this the sutures are sure 
to cut through before union has taken place. Among these cases must also be 
placed a little group in which a fistula of medium size is converted into a 
large one by the successive parings of unsuccessful operations. 

Cases classified under this group have, in the past, either been cured only 
after months of preparations and repeated operations, or they have been aban- 
doned as incurable, and colpocleisis has been done as a last resort. 

Within the past few years a number of operative procedures have been 
devised which now enable us to cope with even this, hitherto hopeless, class. 

I will now describe some of these various methods in detail, noting particu- 
larly that the most important point is the fact that we are able to detach the 
flexible bladder from the rigid vaginal wall, and to draw it together and sew 
it up independently. 

Closure of a Fistula by Turning up Vaginal Flaps to Fert the 
Base of the Bladder.—One of the first efforts in a new direction in the 
treatment of fistule was that of A. Martin, of Berlin (Zeitschr. f. Geb. und 
Gyn., No. 19, p. 894), in the case of a large fistula of fifteen years’ standing, 
comprising the entire ea septum, and already operated upon twice 
unsuccessfully. 

In order to get the tissue to form a new base for the bladder, incisions were 
made through the vaginal wall, at some distance from the fistula and parallel 
to its edges. The vaginal tissue thus outlined was then loosened up in the 
direction of the fistula, and the edges of the flaps made in this way were drawn 
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together and sewed as in a cleft palate operation; by doing this, that part of 
the vaginal mucosa which lay between the incision and the edge of the fistula 
was turned upward, so as to form a new floor for the bladder, leaving the raw 
surface exposed on the anterior vaginal wall. This raw surface was then closed 
in by using a continuous suture to draw it together as in an anterior col- 
porrhaphy. 

The wound healed, in spite of a catarrh of the bladder, down to an opening 
at the cervix. , 

This method is analogous to Volkmann’s operation for ectopia of the 
bladder, in which the skin surface of the abdomen is turned inward to form 
the upper wall of the bladder. | 

Somewhat analogous to this is the plan of F. Trendelenburg (Samm. klin. 
Vort., 855, 1890), who closed a fistula as big as the end of the index fin- 

, | ger, already operated on 
seven times, by trans- 
planting a flap from the 
posterior vaginal wall. 

The lower and _ lat- 
eral borders of the fis- 
tula were freshened, and 
then, at a corresponding 
point on the posterior 
vaginal wall, a horse- 
shoe-shaped flap was de- 
tached on three sides 
and sutured to the edges 
of the fistula. Four 
weeks later the pedicle 
was cut through and 
sutured to the freshly 


Fria. 255.—DvupLeEy’s OPERATION FoR LARGE VESICO-VAGINAL Fis- denuded upper edge of 


TULA WITH Rigip Ma : 
sey bene the fistula. As the 
The diagram shows the left half of the bladder. The denudation 


includes the anterior part of the fistula f f from d to d j, and then former operations had 
extends up over the vesical mucosa as shown. Three of the sutures ° 
are represented in place, but not tied. failed on account of the 
occurrence of cystitis, a 
suprapubic opening was made for drainage of the bladder. The case made 
a complete recovery. . 
Closure of a Fistula by Suturing the Denuded Vesical Mucosa 
to its Anterior Margin.—This plan was carried out by Dr. E. C. Dudley, 
of Chicago (Chicago Med. Journ. and Examiner, May, 1886). In the case 
operated upon, the entire vesico-vaginal septum and the vaginal portion of the 
cervix with its anterior wall had sloughed away, and the tissues could not 
possibly be drawn together in the usual manner. 


The mucous membrane of the bladder, however, when caught with a tenacu- 
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lum, could be drawn forward to the neck of the bladder at the extreme anterior 
margin of the fistula without undue traction. The operator began, therefore, 
to close the fistula by 
denuding a strip on the 
mucous surface of the 
bladder from side to 
side, about an inch above 
the posterior edge of the 
opening. The anterior 
margin of the fistula 
was then denuded on 
its vaginal surface, and 
the denuded vesical mu- 
cosa drawn forward and 
attached to it on all 
sides by twenty-two silk- 
worm gut sutures. 

By this remarkable 
procedure the vesico-va- 
ginal septum was Te- Fig. 256.—DupDLEY’s OPERATION COMPLETED, SHOWING THE NEw, 


placed by that portion - SMALLER BLADDER. 


The anterior vaginal wall lying between the cervix and the 
of the bladder wall suture consists now of the bladder mucosa thrown out of use by the 


which lay posterior to operation. 

the line of denudation, | 

and the new bladder formed was in this way just so much smaller. The opera- 
tion was successful and the patient was able to retain her urine all night. 

Closure of the Vesico-vaginal Fistula by Detaching the Blad- 
der from the Vagina and Suturing it Independently (Figs. 259, 
260.—A. Mackenrodt, of Berlin (Centralblatt f. Gyn., No. 8, 1894), made 
a remarkable step in advance when he devised the following plan: 

a. The fistula is exposed, and the cervix at one end and the urethral promi- 
nence at the other, each caught with a pair of tenaculum forceps, and the 
tissues between made tense by traction in opposite directions. 

b. An incision is next made in the median line extending across the fistula, 
through the vaginal walls, and down to the bladder, so as to expose the entire 
base of the bladder. ) 

c. The edges of the fistula are then split so as to separate the bladder from 
the vagina, and the separation is carried out widely on all sides, extending 
upward, if need be, as far as the vesico-uterine peritoneum. 

d. The movable elastic bladder is now closed by denuding its edges and 
drawing them together by fine silkworm-gut sutures. Beneath these a second 
and even a third row of sutures may be placed. 

e. After closing the bladder in this way the vaginal wound is approximated 
as far as the tissues will permit by denuding its borders, drawing the corpus 
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uteri forward, and passing sutures from side to side so as to bring the margins 
together and at the same time hold the uterus in anteflexion. If the vagina will 
not come together the uterus is used to fill in the gap, making a firm base in 
place of the fistulous opening. 

Closure of the Fistula by Detaching the Bladder Posteriorly 
and Suturing it to the Denuded Vaginal Wall Anteriorly.—My 
own plan (Johns Hopkins Hospital Bulletin, February, 1896) for the treat- 
ment of large fistule, inoperable by the classical method, is one which was 
carried out in a case already operated upon five times, with the consequent loss 
of the entire base of the bladder, including the internal orifice of the urethra 
and the anterior lip of the cervix. 

The patient (M. Y., 3811, Sept. 25, 1895) was forty years old and had 
had five children; the fistula dated from the third labor eight years before, 
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Figs. 257, 258.—VESICO-UTERO-VAGINAL FISTULA OCCUPYING THE ENTIRE BASE OF THE BLADDER WITH 
DENSE CICATRICIAL EDGES AND WITH THE URETERAL OPENINGS IN THE POSTERIOR MARGIN. 


The bladder was dissected. loose from the uterus and from the lateral vaginal walls around the upper 


half of the fistula. The lower half of the fistula was then denuded on its vaginal surface and the raw 
surface of the loosened bladder united to the vaginal denudation. 


and each one of the five efforts made to close it had only served to increase the 
defect without uniting any part of the tissue. 

The opening was 4 by 8 em. in size; the ureteral orifices were seen on 
its posterior border after replacing the congested bladder, which was inverted 
through it into the vagina; the edges of the fistula were fixed by scar tissue 
and by scars radiating out over the vaginal walls. 
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The steps of the operation were the following: ; 
a. A crescentic incision was made around the posterior two-thirds of the 
fistula, separating by a blunt dissection the bladder with its muscular and 
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Figs. 259, 260.—VESICO-UTERO-VAGINAL FISTULA, SHOWING THE WAY IN WHICH THE BLADDER WAS DE- 
TACHED FROM THE UrERUS ABOVE FROM @ TO X AND BROUGHT DOWN AND ATTACHED TO THE 
DENUDED VAGINA AT 0. 


mucous coats from the vagina and the cervix laterally, and all the way up to 
the peritoneum. 

b. The remaining anterior third of the fistula was then pared on its vaginal 
surface, extending the denudation down to but not including the vesical and 
urethral mucosz. 

c. The ureters were marked out and protected during the next step by 
passing two flexible ureteral catheters 24 mm. in diameter through the urethra, 
one into each ureter. 

d. The detached part of the bladder behind was now easily drawn forward 
and accurately united by interrupted fine silkworm gut sutures to the immov- 
able anterior third of the fistula on its vaginal surface; each suture caught the 
under surface of the muscular wall of the bladder so as to turn its edge up 
into the newly formed bladder. The ureteral orifices were in this way directed 
upward, and they escaped compression and transfixion through the presence of 
the catheters. The vaginal opening was not closed. 

I left the ureteral catheters in place three days to drain each kidney 
through the urethra and put the bladder entirely at rest, thus avoiding any 
strain on the healing tissues. — 7 

The wound healed throughout, except at the left upper angle, where a 
fistulous sinus 1 mm. in diameter was left; through this a little urine escaped 
occasionally. On leaving the ward the patient could hold 100 cc, and did 
not have to empty the bladder oftener than once in three hours. The raw 
surface on the anterior vaginal wall was replaced by a firm contracting cicatrix. 

Closure of an Extensive Vesico-vaginal Fistula by Suturing 
the Body of the Uterus into the Defect.—This operation was devised 
and practiced with success in two cases by W. A, Freund (Samm. klon. Vort., 
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No. 118, 1895). The first patient was forty years old, and had lost the pos- 
terior wall of the urethra and a considerable part of the sphincter area at the 
neck of the bladder. The opening into the bladder easily admitted the index 
finger; the tissues around the fistula were bound to the pelvic bone by exten- 
sive radiating scars, and the cervix was hidden in a mass of scar tissue at the 
vault of the vagina. 

Douglas’ pouch was opened, the retroflexed uterus drawn out into the 
vagina and scraped on both sides in front of the broad ligaments until it bled, 
- after which it was sutured to the freshened edges of the opening in the bladder 
and the posterior half of the urethra. The fundus uteri was then removed 
so as to expose its cavity, and the edges of the wedge-shaped excision were 
united, providing an exit for the menstrual discharges. After a protracted 
convalescence, marked by attacks of fever, the discharge of sutures, and a 
varying degree of continence, the patient was able to retain the urine, so that 
five months later she only passed it twice in three and a quarter hours, and could 
void it voluntarily as soon as there was any accumulation in the bladder. 

Four months after the first operation the defect of.the anterior part of the 
urethra was made up by drawing over it the contiguous vaginal walls and sutur- 
ing them together. Menstruation took place from the new cervix formed at 
the open fundus. 

The second case was that of a young woman, twenty years old, in whom the 
entire base of the bladder had been lost. The perineum was torn back into 
the lax sphincter, and there was a recto-vaginal fistula high up. The urethral 
orifice formed a slit opening into a urethra 15 cm. long. The edges of the 
fistula were surrounded with extensive sear tissue, and the cervix was concealed 
in a mass of scars at the vault. 

At the operation Douglas’ cul-de-sac was opened; then the recto-vaginal 
septum was split, from the incision in the vaginal vault down through the recto- 
vaginal fistula and on downward through the anus. The edges of the large 
defect in the anterior vaginal wall were now encircled by a broad area of 
denudation, and the retroverted uterus drawn out through Douglas’ pouch and 
freshened by scraping its borders in front of the broad ligaments. The uterus 
was then attached to the edges of the fistula on all sides by silk sutures, which 
had been previously laid through the margins of the fistula. 

The scar tissue and edges of the fistula in the recto-vaginal septum were 
now removed and closed on the rectal side with catgut, and on the vaginal side 
with silk sutures. The body of the uterus was next united to the urethra, and 
the fundus uteri removed in a wedge-shaped excision and sutured on all sides. 
Finally the perineal wound was closed with wire sutures uniting the sphincter 
and about 1 cm. of the tissue above it. The bladder was drained with a catheter 
and the wound healed throughout, except for the formation of a small recto- 
vaginal fistula, which closed spontaneously after the escape of some silk 
threads. 

Three months after the operation there was no incontinence of urine, and 
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the weak sphincter had recovered its power under the use of hypodermics 
of strychnin in its immediate neighborhood. All lateral expansion of the 
bladder had disappeared, and instead of this there was a distention of 18 cm. 
upward. 

Vesico-utero-vaginal Fistula (Fistula Laqueatica)—These fistule are situated 
at the vault of the vagina close against the cervix, which is frequently involved 
by the destruction of a portion or all of its anterior lip. 

They occur either from extensive sloughing in this region, or, more fre- 
quently, from a laceration of this part of the cervix, often due to the obstetric 
forceps, extending into the vault of the vagina and on into the bladder. This 
mode of origin is well shown in a case reported by Dr. H. C. Coe (Amer. Jour. 
Med. Sci., 1890, p. 487), in which he did a successful suprapubic amputation 
of the uterus for rupture during labor. Before Dr. Coe operated on the woman, 
however, an attempt had been made to introduce the forceps through the un- 
dilated cervix, which resulted in a rupture of the cervix extending into the 
bladder and leaving a cervico-vaginal fistula behind. 

A similar case of double fistula is also figured by Otto v. Herff (Zezt. f. 
Geb. und Gyn., vol. xxii, 1891, p. 10). 

A case of my own, which I saw April 1, 1885, also goes to prove that these 
fistulee are often the result of a tear rather than a sloughing. The patient had 
had a severe instrumental labor with a stillbirth six weeks before; she came to 
me with a small fistula just at the vault of the vagina on the right side against 
the cervix. This fistula opened two ways, from the bladder backward into the 
cervical canal, and downward into the vaginal vault. (See Fig. 262.) There is, 
I think, no conceivable way in which such fistule, lying so close together in 
this position, could have been brought about, except by a tear Sr adine through 
the cervix and forward into the bladder, followed by a healing of the vaginal 
cervix between. 

The fistula following a tear is apt to be small, while that following a slough 
-may take in the whole anterior part of the vaginal vault. 

Treatment.—A small fistula of recent origin may get well spontaneously, 
or, as in my own case just cited, may recover after stimulating applications; 
I used the nitrate of silver stick several times with improvement, and after the 
patient went home she recovered entirely. 

The essential difference between the treatment of these and the vesico- 
vaginal fistul lies in the close proximity of the rigid cervix whose tissues can 
not be drawn together like those in the flexible vaginal walls. In addition to 
this, the fistula may form a sinus longer than the ordinary vesico-vaginal 
fistula, and the denudation and approximation may effect only the closure 
of the bottom of this sinus, which for this reason refuses to heal. 

A variety of operations have been proposed, among which the following 
are of practical value: 

A simple closure may be effected, in the absence of any scar tissue 
surrounding a small fistula, by making a deep funnel-shaped denudation on 
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the vaginal surface, and then passing several silkworm gut sutures from before 
backward through both edges of the fistula and the anterior cervical lip as 
well. This will not succeed if there is much destruction of the cervix with 
scar tissue. | 

The anterior lip of the cervix may be effectively utilized to close 
a larger defect in the vault by paring its edges and attaching them by sutures 
directly to the sides and edges of the fistula pared on its vaginal surface. If 
there is too much tension created in pulling the cervical lip down and attach- 
ing it to the fistula in this way, this may be relieved by splitting the cervix 
bilaterally up to or above the vaginal vault, in this way elongating the anterior 
lip, which is then easily pulled out so as to cover in the defect. 

The posterior lip of the cervix is in some cases easier to approxi- 
mate to the anterior edge of the fistula than the anterior lip. When this is 
denuded and attached so as to fill in the defect, the cervical canal is turned 
into the bladder,. and menstruation henceforth takes place through this viscus. 

Dr. N. Bozeman has advocated the preparation of those cases where there 
is sear tissue and fixation by catching the uterus with forceps and dragging it 
down daily oe some weeks beforehand, so as to gradually overcome the re- 
sistance. 

Detaching the Uterus from the Bladder and then Suturing the 
Fistula.—The best plan of all, and one doing away with the difficult dealing 
with the sear tissue, is the following (see A. Wolfler in v. Herff’s paper, Z ib 
f. Geb. und Gyn., 1891, p. 5): 

a. The cervix is caught, drawn downward, and backward, and separated 
from the vaginal vault in front. This separation is continued well above the 
fistula by detaching a part of the bladder from the supra-vaginal cervix. 

b. The edges of the fistula are then pared down to the vesical mucosa, 
taking care to get rid of all scar tissue. 

c. The fistula may then be closed by interrupted fine silkworm gut sutures, 
or by buried continuous catgut sutures in two or three layers. 

d. After this the cervix may be attached again to the vaginal vault by means 
of several silkworm gut sutures. 

It is important, for five or six days after the operation, to keep the bladder 
empty, and to avoid an infection at the vault by keeping a clean, loose iodoform 
pack in the vagina. 

Trendelenburg (Volkmann's Samm. klin. Vort., 355) recommends the fol- 
lowing plan of dealing with vesico-vaginal fistulee when they can not be satis- 
factorily exposed on the vaginal side; also for fistula in the immediate neigh- 
borhood of the ureter, for vesico- ee uretero-cervical, and uretero-vaginal 
‘fistule : 

The patient is aber on the table with the pelvis well elevated at an axis 
of not less than forty-five degrees to the horizontal; by this posture, when the 
bladder is incised, it at once fills with air, and its aire interior is well exposed 
to view. 
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The bladder is opened by making a transverse incision 10 cm. long across 
the upper border of the symphysis, separating the attachments of both recti 
museles, and exposing the prevesical space; a transverse opening in the bladder 
is then made 5 to 6 em. long. The edges of the fistula now exposed are 
~ denuded in the form of a shallow funnel in such a way as to remove a broad 
band of tissue from the bladder mucosa, and a narrow one from the vagina 
and cervix. The edges are brought together with silkworm gut sutures ; in the 


Fic. 261.—_SuPRAPUBIC OPERATION FOR VESICO-VAGINAL Fistuua (TRENDELENBURG). SAGITTAL SEc- 
. TION. SUPRAPUBIC INCISION SEEN ABOVE. 


first cases these were tied in the bladder, but later two needles were threaded 
on one suture, and both ends were passed through into the vagina, where they 
were tied. 

The incision into the bladder is now closed down to an opening left for a 
T-drain. The patient is compelled to lie in Sims’ position until the fifth day, 
when she may turn over for a time on her back. The drainage tube is removed 
from the ninth to the twelfth day, after which the abdominal wound heals of 
itself. | | 

While the attempt to close a fistula in this way failed in the first two cases, 
it succeeded in the following two. In the case described in detail by the author 
the fistula was the size of a plum stone, fixed by scar tissue, and associated with 
the loss of the right half of the cervix. 

Dr. H. GC. Coe’s ease, cited above, in which the uterus had been amputated 
for a parturient rupture, had a fistula to the left of the cervix situated in cica- 
tricial tissue; a probe entered through the opening into the bladder, but not 
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into the cervical canal, although there was a communication on that side as 
well, shown by milk injected into the bladder coming out of the canal. The 
operation performed was a unique one. He first divided the bridge of. tissue 
separating the fistula from the cervical canal, and then pared the edges of the 
fistula and excised the entire remaining cervix, leaving nothing but vaginal 
mucous membrane to be included in the sutures along the entire line of the 
wound. The opening of the ureter was identified in the upper margin of the 
fistula and avoided. The wound was now closed by thirteen silver wire sutures 
and three silk ones. The recovery was complete. 

Vesico-uterine Fistula—The causes which produce a vesico-uterine fistula 
are the same as those producing some cases of cervico-vesico-vaginal fistula— 
that is, a tear of the cervix which extends through into the bladder, up into 
the uterus, and which in this group of cases heals in its lower part, leaving a 
persistent opening between the bladder and the cervical canal. The result of 
this is that the urine constantly dribbles out through the cervix into the vagina. 
If the opening is small, the patient may pass some urine naturally, leading the 
physician to the erroneous conclusion that the fistula communicates with one 
of the ureters and not with the bladder. This will be disproved by injecting 
milk into the bladder and seeing it ooze out through the cervix, and by exam- 
ining the bladder with a cystoscope and inspecting the fistulous orifice, as well 
as by noting the fact that the discharge of the urine from the cervix lacks 
the peculiar intermittency of a ureteral flow. If necessary the ureters may be 
eatheterized and their patency demonstrated. | 

The proper treatment of a vesico-uterine fistula is well described by F. H. 
Champneys (T’rans. of the. Obst. Soc. of London, 1888, vol. xxx, p. 348) in an 
article entitled “ Description of a 
New Operation for Vesico-uterine 
Fistula.” 

The procedure is as follows: 
The -patient, thirty-eight years old, 
had had four severe labors, the last 
two instrumental. Her pelvis was 
generally contracted and flattened, 
and the last labor continued four 
days when it was terminated by the 
forceps; on the same day the urine 
began to flow by the vagina, and 
continued to do so up to the day 
Fig. 262.—VESICO-UTERO-VAGINAL AND VESICO-UTER- of the operation. 

INE FISTULA IN THE SAME PATIENT. On examining per vaginam, the 
cervix was found rather large and 

flabby and the canal big enough to admit the index finger for an inch. On in- 
jecting the bladder a large stream escaped from the cervix, and a bent probe in- 
troduced through the urethra could be passed on directly into the cervical canal. 
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Operation May 12, 1887. a. After passing a probe through the fistula as 
just described, and bringing it out at the cervix, the latter was steadied with a 
vulsella forceps. 

b. A transverse incision 34 
em. long was made through the 
anterior fornix from the vagina 
and the bladder, dissected up from 
the cervix with scissors and fin- 
gers as in a vaginal extirpation 
of the uterus. The dissection was 
carried well above the fistula, di- 
viding it into two parts, one open- 
ing into the bladder and the other 
into the cervix, each admitting the 
index finger easily. 

c. No freshening was required, Fic. 263.—VESICO-UTERINE FISTULA TREATED BY DIS- 
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as the whole surface was raw. eee ee 
Seven fine silver sutures were The long arrow shows the position of the fistula, the 


: : short arrow points to the line of incision in front of the 
passed from side to side to close cervix separating the cervix (c) from the vagina (d); 


the opening in the bladder, each ton Gene Ae eae (a b) are then approximated and 
one being entered an eighth of an 

inch from the hole and brought out on its edge, avoiding the mucosa. Four 
similar sutures closed the cervix. These sutures were all cut short. 

d. The vaginal wall was then united to the cervix by four long silkworm 
gut sutures, subsequently removed. 

A self-retaining catheter was left in the bladder and a gauze pack put in 
the vagina. The result was a perfect recovery of function. 

I operated January 12, 1893, on a somewhat similar case. The patient 
(F. H., 1750), forty-six years old, had had twelve children, the last two born 
instrumentally. At the last confinement she was four weeks abed instead of 
four days, as usual, and from the fourth day on she suffered from incontinence 
of urine. , 

Both vaginal walls were found lax and pouting, and the anterior lip of the 
cervix was completely destroyed. At a point well above the vaginal vault a 
fistula 1.5 em. in diameter opened into the anterior cervical wall. This was 
treated by exposing the cervix with a speculum, drawing it down, and then 
cutting across the vault of the vagina, detaching the cervix from the blad- 
der, and so separating the fistula for 1.5 cm. on all sides from the vagina 
and uterus, laying bare a hole in the bladder wall 8 mm. in diameter. 
This was closed by four silkworm gut sutures introduced from side to 
side, with fine catgut between for accurate approximation; the cervical part 
of the fistula was left open, and the vaginal vault was not closed. (See 
Fig. 263.) A vaginal pack was then put in and the bladder drained by a 
catheter. 
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In two weeks the silkworm gut sutures were removed and the union found 
perfect throughout. 

Other Vesical Fistule.— Aside from the genital fistulae: which have just been 
discussed, fistulous communications with other organs are but rarely observed. 
This immunity is due to the fact that some unusual accident is necessary to 
establish a communication between the bladder and any of the other abdominal 
or pelvic viscera. | 


Fig. 264.—VESICO-UTERINE FIsTULA, SUTURES CLOSING THE BLADDER IN PLACE BUT NOT YET TIED. 


A communication may be formed in this way between the bladder and a 
tube or an ovary, and between the bladder and the small or large intestine. 
Communication between the bladder and a tube or an ovary is brought about 
in one of two ways: either (1) an abscess of the tube or ovary perforates the 
broad ligament at its base and so finds its way into the bladder, or (2) an 
ovarian tumor forms adhesions with the peritoneal portion of the bladder, the 


VESICAL FISTULA. 439 


septum becomes thinned out and finally breaks, and the contents of the cyst 
escape by this avenue. 

An abscess perforating the broad ligament commonly finds its way into the 
bladder in the neighborhood of the right or left cornu—that is, at either end of 
the posterior fold. I have seen a case of a tuberculous abscess of the tube on 
the right side of the pelvis discharging in this way. 

A suppurating dermoid cyst may break through into the bladder 
and the nature of the abscess be determined by the escape of hair (pilimiction) 
or bones discharged per 
urethram, or even by a 
tooth found as the nu- 
cleus of a vesical cal- 
culus. <A case of this 
sort is well described 
by Dr. G. C. Blackman 
(Amer. Jour. of the 
Med. Sciences, January, 
1869, p. 49). The pa- 
tient, thirty-six years 
old, first noticed air es- 
caping from the blad- 
der, then urine passed 
by the rectum, and she 
suffered from a cystitis. 
A ealeulus was found 
and removed. This con- 


3 . Fig. 265.—VEsSICO-VAGINAL FISTULA, CAUSED BY A PESSARY: SEEN: 
tained a tooth, and in eC ArT Secrien, 


the course of seven years ae The shank of the pessary lies buried in the recto-vaginal septum. 
ive toe > e vagina is atresic and the pus cavity in its upper portion discharges 
four similar calculi con- into the bladder, which lies contracted behind the symphysis, by a fis- 


tulous opening caused by the cup of the pessary. - The hypertrophy of 


taining tecth as nuclei the vesico- and urethro-vaginal septum is shown, as also in Fig. 266. 


were extracted. Some > 
months after the last one was removed she began to pass hairs incrusted with 
phosphatic deposits. Dr. Blackman gives a careful review of the literature of 
the subject. , 

Fig. 267 shows the condition found in a patient of Dr. Henry Elsner, of 
Syracuse, N. Y., in a case of pyuria due to a dermoid cyst. The patient, forty 
years old, had known of the existence of the tumor for over. twenty years. 
Three years before the operation the previously movable tumor became fixed 
above the symphysis, and for the same length of time she suffered from a pyuria. 

The tumor was found at the operation to be a right dermoid cyst densely 
adherent to and discharging its contents into the bladder; after freeing numer: 
ous surrounding adhesions, the dense, fibrous sinus, 3 cm. in diameter, was 
dissected out down to the bladder just above the symphysis pubis and cut off, 

exposing apne of about 3 mm. 
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This was closed by six interrupted buried catgut sutures and the vesical 
peritoneum was then drawn over it and united by six more catgut sutures, 
leaving a longitudinal linear wound at the site of the attachment. No drain 
was used. The pus. dis- 
appeared at once and a 
perfect recovery followed. 
When drainage is neces- 
sary it is easy to make the 
- wound entirely extraperi- 
toneal by uniting the peri- 
toneum from the bladder 
up on to the abdominal 
wall, so as to leave what- 
ever space is desired be- 
tween the peritoneum and 
the symphysis. 


ee WP 


An extra-uterine sac 
may also suppurate and 
open into the bladder, and 
the nature of the affection 
first be made clear by the 
escape of one of the bones 
through the urethra. 

Therig (Centralbl. f. 
innere Med., Bd. xv, p. 
97) has observed in women 
| two cases of paratyphlitie 
Fic. 266.—ENormMovus HyperRTROPHY AND EDEMA OF THE ANTE- (vermiform appendix 2) 

Sige Nower. feaen PORE PEE een DUE T0 CYsTI- abscesses breaking into the 

bladder; both recovered 
under irrigation. (See also “ The Vermiform Appendix and its Diseases,” 
Kelly and Hurdon, 1905, pp. 197 and 318.) 

A ease of colo-vesical fistula is reported by R. Harrison (Twentieth Century 
Practice, New York, 1895, vol. i, p. 222). Air bubbles escaped through the 
urethra, and granular cells and spiral cells were found in the urine; after 

death the colon was found adherent to the bladder and a cherry stone was lying 
in a diverticulum among the adherent intestines. The débris in the urine evi- 
dently came from the disintegrating kernel of the stone. | 

The symptoms produced by the communication of any of these extra- 
vesical sacs with the bladder are those of cystitis, often with fever and chills, 
the admixture of varying amounts of pus with the urine, and, it may be, other 
elements which characterize the kind of tumor. — . 

The diagnosis will be made by the ordinary, routine, cystoscopic exami- 
nation, which reveals the secondary catarrhal condition of the vesical mucosa 
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and the more intense area of inflammation around the fistulous opening in 
whatever part of the bladder it is located; also by passing a searcher into the 
fistula, and in some cases on into the sac. The bimanual examination will also 
often show the presence of an inflammatory mass in close communication with 
the bladder, and in an entero-vesical. fistula the passage of air bubbles by the 
urethra is significant. 

In the case of tuberculous abscess referred to above, I found pus in the 
urine, varying in quantity at different times, and occasionally tubercle bacilli. 
The inflammation in the bladder was most intense at the right cornu—that: is, 
in front of the right broad ligament, where there was a group of fleshy granu- 
lations. A little bubble of air oozing out between these, observed one day when 
the patient was being examined in the knee-chest position, revealed the pres- 
ence and position of a fistulous orifice. An examination under anesthesia now 
showed that the right tube and ovary were contracted down into a small hard 
mass adherent to the base of the broad ligament, through which they communi- 
eated with the opening in the bladder. 

Dr. C. P. Noble, of Philadelphia (Med. and Surg. Reporter, January 19, 
1889), had a case of recto-vesical fistula following an_ ischio-rectal 
abscess five years be- | 
fore. After the abscess 
discharged she passed 
wind and small pieces 
of fecal matter by the 
urethra at irregular in- 
tervals. ; 

At the examination 
an old extensive scar 
from a pessary was 
found on both sides and 
in the posterior fornix 
of the vagina, but no 
fistula could be found 
after the most care- 


ful search. At Dr. No- 


? ; _ Fic. 267.—Pyurta DUE TO SuPpPuRATING ADHERENT DERMOID CysT 
ble’s suggestion, how OPENING INTO THE BLADDER (B). Dec. 17, 1896. (See p. 439.) 


ever, on the following 

day hydrogen gas was forced into the rectum, which found its way into 
the bladder, and was lighted at the end of a catheter introduced into the 
urethra. 

Treatment.—The proper line of treatment must depend on the individual 
case; no general rules can be laid down. The local affection of the bladder 
tends to a spontaneous recovery when the cause is removed. If the patient’s 
health will permit it, a sae which opens into the bladder should, therefore, 
either be enucleated and the source of the discharge stopped, or evacuated and 
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drained in some other direction—into the vagina, or by the abdominal wall— 
so as to give the bladder a chance to recover. 

In one of the worst cases of pyuria I have ever seen a cure was effected by 
opening and draining the abscess, which lay in front of the uterus, through the 
anterior fornix in the vagina. In another case a pelvic abscess on the right side, 
discharging through the bladder, was relieved by enucleating both tubes and 
ovaries with the uterus, leaving the vaginal portion of the cervix, which was 
sewed over the fistulous orifice at the base of the broad ligament, so as to divert 
any discharges into the.vagina. The fistula could not be closed by direct suture 
on account of the friable inflammatory tissue composing its walls. 


‘HEMORRHOIDS. 


Varicose Bladder—A hemorrhoidal condition of the bladder or vesical 
varix is a rare affection, in spite of the fact that all the favoring conditions 
for its frequent occurrence seem to be supphed in the venous stasis so often 
found in the pelvis, in the enormous congestion of hemorrhoidal venous sinuses, 
as well as in the congestive disturbances found in association with retroflexion 
of the uterus. The frequency of inflammatory disturbances in the neighboring 
genital organs, and the great development of crural and labial varices in preg- 
nancy, as well as the increased amount of blood observed in the bladder in 
that condition, would all lead one naturally to expect to meet with a varicose 
condition of the bladder as a common occurrence under these circumstances. 
When found in men vesical varix is apt to be associated with rectal hemor- 
rhoids. The cause of vesical varix has been shown in them to be due to an 
insufficient size of the venous channels above the communication of the hemor- 
rhoid and the vesical plexuses, so that a lower rectal congestion brings with it 
at the same time a vesical stasis. In 1854, Guyon exhibited a case at the Ana- 
tomical Society of Paris in which the neck of the bladder was surrounded by 
a varicose venous circle with diverging dilated submucous ramifications. 

H. Picard (“ Traité des mal. de la vessie,” Paris, 1878, p. 284) found in an 
autopsy on a man who died of this disease that the large venous plexuses sur- 
rounding the prostate communicated with the hemorrhoidal plexus. The mucosa 
of a large part of the bladder itself bristled with a great number of varices, 
forming little bluish tits about its neck, on the base, and extending high up on 
the lateral walls. ach little tit-like projection was the elbow of a vein project- 
ing from 1 to 2 mm. beyond the surface of the bladder. Some of the vessels 
near the neck showed abrasions, and others were perforated, demonstrating the 
source of hemorrhage, and probably of the infection of which the patient died. 

In the clinical history the one characteristic symptom is the repeated 
hemorrhages. In men retention of the urine has also been noted as a common 
symptom. . 

The diagnosis between this condition and papilloma, or cancer in its 
early stages, is difficult; it must be made by symptoms and an external exami- 
nation. If the hemorrhages come on with an attack of the piles, vesical varix 
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may be suspected, especially if difficulty in urination occurs at the same time. 
Vesical varix is also found when there is a periodical bleeding alternating 
between the rectum and the bladder. 

All doubt may be easily cleared up in women by making a direct cystoscopic 
examination of the mucous surface of the bladder, when the blue congested ves- 
sels may be easily inspected and their number, size, and distribution deter- 
mined. In such a ease it is better to examine first in the dorsal position under a 
moderate degree of elevation, to avoid the tendency of the knee-chest position to 
produce an artificial anemia, temporarily relieving the very condition it is de- 
sired to see. The inspection should be carefully extended over the whole cireum- 
urethral area, and from thence down the urethra as the speculum is withdrawn. 

Arbuthnot Lane, at a meeting of the Clinical Society of London (Lancet, 
March 18, 1895, vol. 11, p. 1252), reported a rare condition under the title of 
“A Nevoid Growth of the Mucous Membrane of the Bladder.” 

A child, aged three years and a half, had been passing bloody urine for two 
years, the blood at times coming away in large clots. When seen by Lane the 
hemorrhage was so severe and had been so long continued as to endanger life. 
On examining the patient, several nevoid patches were seen around the anus 
and on the buttocks. By abdominal palpation the bladder could be distinctly 
felt above the pubes. When the bladder was opened above the symphysis pubis, 
large nevoid masses, some as large as grapes, protruded through the wound; 
most of these were soft and bled easily; a few were hard and apparently cystic. 
Almost the whole of the mucous surface of the bladder was affected. 

As an operation seemed to be practically out of the question, the incision 
was closed, and afterwards the hemorrhage practically ceased, ie urine being 
only a little blood tinged at times. 

Treatment.—lIf the discovery of the varicose condition is made acci- 
dentally, and there are no urgent symptoms, nothing should be done, but in a 
persistently bleeding case occurring in a woman, after diagnosing the cause of 
the bleeding and locating its position in the bladder, one of several plans may 
be followed ; in a mild ease the galvano-cautery introduced through the speculum 
may be used over small areas at several sittings. 

If the urethra is dilated to admit a No. 15 to 18 speculum, one or even 
more ligatures may then be easily thrown about several of the larger venous 


DLE JOINT FOR TYING A Knot INSIDE THE BLADDER. 4 
ORDINARY SIZE. 


trunks by means of a fine curved needle on a fixed handle carrying fine silk, 
which can then be tied by using a little instrument pronged like a pitchfork 
to afford a point of counter-pressure within the bladder. A more active and 
direct interference may be made by means of an incision through the anterior 
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vaginal wall, everting and exposing the veins at the neck of the bladder. Sev- 
eral of the larger trunks may then be tied with fine silk and the vaginal incision 
closed again. | 

Dr. W. Ryan, of Springfield, Tll., had a case of varix in a woman which he 
successfully treated by a suprapubic incision. The patient was thirty- 
one years of age and married; for six months had passed large quantities of 
blood with her urine, in clots; whenever the bladder became distended with the 
clots her suffering was eateries She was so anemic and in such a generally 
depressed state of health that several of her physicians thought she was suffer- 
ing from a serious renal affection. There were no rectal enioke Hinde at all. 
Washing out the bladder and the use of injections only made her worse. 

On December 19, 1890, Dr. Ryan opened the bladder above the symphysis 
pubis and found an extensive dilatation of the veins about the neck of the blad- 
der, at the base, and running up on the sides just under the intact mucosa, 
about 2 mm. in diameter. In opening the bladder, some veins about the neck 
were cut, and continued to bleed moderately, through a drainage tube which was 
left in for five days. After this simple treatment, consisting only of incision, 
inspection, and drainage, she made a perfect recovery. 


HYPEREMIA. 


By hyperemia, or a congestion of the vascular system of the bladder, is 
meant a flushing of the vesical capillaries, local or general, which produces an 
increased redness of the surface, in contradistinction to a hemorrhoidal con- 
dition, where the venous trunks are involved and the capillary veins are greatly 
distended. A physiological hyperemia of the bladder may be observed when 
nature determines any large amount of blood to a neighboring organ, as, for 
example, in pregnancy. A localized hyperemia of the vesical mucosa is often 
found, also associated with inflammatory disease in the immediate neighbor- 
hood. The withdrawal of the obturator from the end of the vesical speculum 
always produces a little patch of hyperemia on the posterior vesical wall by 
acting for a moment as a piston and sucking the vesical mucosa into the end 
of the speculum. 

Hyperemia of the Trigonum.—This is a common condition localized in the 
trigonum, and rarely extends beyond its limits, except into the urethra. 

The entire surface of the trigonum may be of a deep rosy red, the injection 
extending around both ureteral orifices; the border of the injected area becomes 
gradually merged into the surrounding sound tissue. The surface of the mucosa 
sometimes has a slightly puffy or edematous appearance. The injection may 
be of a patchy nature only surrounding the ureteral orifices, or it may even be 
limited to the neighborhood of one ureteral orifice. 

The margins of the injection when not limited by the interureteric line are 
irregular in outline. The most intense injection is often in the area closest to 
the urethra, which is also isles injected in its upper part, and characterized 
by prominent lacune. 
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The symptoms produced by a hyperemia are characteristic. The patient 

suffers from a desire to empty the bladder at frequent intervals, either by day 
or by night, or both; she often complains of. a burning or bearing-down sensa- 
tion, or of a feeling of fullness about the neck of the bladder. The act of uri- 
nation is sometimes painful, but not always; very often after urinating there 
is a distressed feeling about the parts, which persists for some minutes or even 
- an hour or more, leaving her much depressed. Other patients may not feel the 
desire to urinate more frequently than ordinary, but the distress is experienced 
afterwards. The whole area is extremely tender to the touch either by the end 
of the speculum or a probe. 
The causes of this disease are sometimes difficult to determine. I find it in 
all those cases which have hitherto been diagnosed as “ irritable bladder,” or 
“teasing of the neck of the bladder from retroflexion of the uterus,” or “ pres- 
sure of an anteflexed uterus on the bladder,” or “ neuralgia of the bladder ” ; 
it is also the only lesion existing in many of the cases under treatment for a 
supposed cystitis. 3 

It is frequently observed after abdominal pelvic operations, and appears to 
be due in these cases to the irritation of the vesical mucosa by the highly 
concentrated urine discharged during the first few days. I have for the | 
past two years almost eliminated it from my wards by giving every such 
patient a large rectal enema of normal salt solution before she leaves the 
operating table; the salt solution dilutes and greatly increases the flow of 
urine. 

Another fruitful cause of hyperemia of the trigonum is the slight mechanical 
insult of catheterization. It may be that a mild infection lies at the bottom of 
some of these cases, and that the affection is in reality a form of trigonitis, 
but this remains to be proved. One of the commonest causes of hyperemia is an 
excessively acid urine in neurasthenia (T. R. Brown). 

Diagnosis.—The diagnosis will not be difficult if all cases of “ vesical 
irritability ” are examined by the direct method. 

The marked redness in the trigonum is at once apparent, and the evidence 
is still more decided when there is a patch of it on one side while the other 
remains clear. Often the patient complains bitterly when the end of the specu- 
lum touches this spot, and if it is touched with a searcher she will declare at 
once that the seat of her discomforts is located there. ) 

The examiner must guard against two errors in making the diagnosis: First, 
he must not mistake the physiologically greater injection of the trigonum over 
that of the rest of the bladder for a hyperemia; he will avoid this by familiar- 
izing himself with the appearance of the normal trigonum, and allowing for 
the slight difference in color which always exists. 

In the second place, he must not mistake the hyperemic blush about a ure- 
teral orifice, which is so commonly met with as a sign of disease of the kidney 
or ureter of that side, for a simple hyperemia. A few leucocytes are sometimes 
found in the urine when the hyperemia is intense. 
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Treatment.—The treatment should be directed to the cause when it can 
be discovered. If it follows an operation, recovery 1s usually spontaneous 
within two or three weeks. If the urine is highly charged with urea, diluents 
should be given; water and flaxseed tea, and citrate of potash and lithia in 
large doses are all useful in relieving acidity. I have found most relef given 
by half-teaspoonful doses of sweet spirits of niter repeated every two hours; 
fluid extract of zea mais and triticum repens in half-teaspoonful doses are . 
valuable, particularly the first remedy. Such articles of diet as tomatoes, fruits, 
or acids, should be avoided when the patient finds that they aggravate her con- 
dition. The bowels must be kept well opened all the time. A prolonged hot 
vaginal douche often gives great relief. 

When these means fail, direct topical treatment should be begun by placing 
the patient in the knee-chest position, exposing the affected area, and applying 
a 3 to 5 per cent solution of nitrate of silver to the affected area alone. It 
is easy to do this with a little absorbent cotton twisted on a wire applicator. 
These applications may be repeated every three to five days as long as the 
morbid condition continues to improve. 
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Bacteriology.—Cystitis 1s a disease much less frequent in women than in 
men, and exceedingly rare in children. An infection is the true cause of every 
case of cystitis, and the continuance of the disease depends upon the continued 
action of one or other of the various pathogenic micro-organisms. ‘The term 
cystitis is therefore a collective name for a variety of inflammatory affections 
having certain symptoms in common in their early stages, but often differing 
widely in their final forms. 

The commonest avenue of infection is thin the urethra, in which numer- 
ous organisms are constantly found normally; these organisms, together with 
organisms from the vulva lodged on the external urethral orifice, may be car- 
ried into the bladder by the catheter, sound, or other aseptic instrument, or 
they may be introduced on unclean instruments, and the infection hghted up 
in this way. It is also necessary to allow for a few cases in which the organisms 
enter the bladder from the urethra without instrumentation, especially where 
the urethra is dilated and patulous, as in women who have borne many children. 

The bladder may also be infected from the kidney, either when the kidney 
or its pelvis is diseased, as in pyelitis or pyelonephrosis, or, as has been shown, 
even when the kidney italia is healthy, the organisms may be eliminated from 
the body through it, and so may infect the bladder. A claim has also been made 
by Wreden (Arch. des Sciences Biologiques, St. Petersburg, Bd. ii, 5, 1894) 
that a direct infection of the bladder may take place from the intestine under 
certain conditions; in support of this are the experiments upon animals, occlud- 
ing both ‘rectum and urethra, with the invariable result of occasioning a true 
cystitis, in which usually pure cultures of the organism used in the experiments 
_ may be isolated from the bladder. 
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C. Posner and H. Lewin report a series of experiments (Centralbl. f. Harn 
und Sexual-Organe, Bd. vii, Heft 7, 1896) which throw much light upon this 
question of a direct infection; they found, after closure of both the rectum and 
the urethra, that while they were always able to get pure cultures from the 
bladder of either the colon bacillus or the special organism used, these 
organisms were always present in the blood, and in the substance of 
the kidneys as well; so that although the result of the investigation does not 
entirely preclude the possibility of a direct passage of the intestinal bacteria into 
_ the bladder, it renders it less probable, while the chances are that the infection 
travels through the blood into the kidneys and so enters the bladder. In several 
cases they injected coloring matter into the rectum, but in no instance did it 
appear in the bladder or the bladder wall. The entrance of the organisms into 
the blood is explained by the fact that there was always some wound of the intes- 
tine or rectum, from the clamp or a hgature, opening up an avenue for their 
direct passage into the finer blood vessels or into the lymphatics. 

It is also possible that, as a result of the gation changing the circulatory 
conditions from the normal, the organisms may have penetrated the unwounded 
intestinal wall, and so have entered the lymphatic circulation. That this some- 
times occurs in the human being is beyond question, for we know that while 
the bacteria are unable to pass through the normal intestinal mucosa, they do 
penetrate the mucosa and enter the peritoneal cavity when the vital activity of 
the intestine is lowered or dead, as, for instance, where there is a strangulation 
of the intestine, or where the blood supply is cut off. The colon bacillus 
is not infrequently found free in the peritoneal cavity under such circumstances. 

On the other hand, Reymond (Ann. des mal. des organes gen. urin., April, 
1893) has proved beyond any question that bacteria can enter the bladder 
directly from inflammatory areas in the neighboring organs. He was struck 
by the frequent occurrence of cystitis In women suffering with inflammation of 
the uterus or of the uterine tubes, and in most cases he proved by culture that 
the organism was the same in both organs; as an additional proof, he found, in 
a case of salpingitis in one tube, a ocalezed cystitis on the same side in the 
bladder. To complete his chain of evidence it was necessary to show that the 
organisms could pass directly through the walls of the bladder from the neigh- 
boring inflamed area. To do this he laparotomized dogs and injected 2 or 3 
em. of a culture of the urobacillus liquifaciens of Krogius which he 
had isolated from a ease of salpingitis and oes sha the peritoneum cov- 
ering the bladder. 

Ten hours later, on removing the ligature from the penis, he found a 
eystitis present, and was able to obtain pure cultures of the urobacillus from 
the bladder, cultures from the blood and kidneys remaining sterile. He also 
demonstrated the organisms in the bladder walls under the spot where the inocu- 
lation was made, and at this place the cystitis was most marked, showing in one 
ease an ulcerated area. By further experiments he proved that the organism 
was able to penetrate the peritoneum. | 
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The clinical cases, together with the experiments on animals, prove his con- 
clusion that cystitis may arise from the passage of organisms directly from a 
diseased tube or ovary, the blood, kidneys, and other organs remaining sterile, 
when the predisposing condition is present in the form of a congestion of the 
bladder caused by the neighboring infected area. 

Finally, the infection may come from rupture into the bladder of purulent 
collections in the other abdominal viscera, as, for instance, in the rupture of 
tubal, ovarian, or perityphlitic abscesses. 

The direct predisposing causes are still to some extent unknown. We do 
know, however, that in the normal bladder, though there are often pyogenic 
organisms present, cystitis is not set up; this has been amply proved by experl- 
ments both on the lower animals and on the human being, for we know that the 
typhoid bacillus and many other pyogenic organisms are excreted by the 
kidneys and pass through the bladder without the least harm being done. This 
fact gives us an important starting point for our investigations, as 1t proves 
that the presence of the bacteria alone is insufficient to cause an inflammatory 
reaction in the normal bladder. 

Melchoir (“ Cystite et infection urinaire,” Paris, 1895) found in numer- 
ous experiments, after injection of cultures of the various pyogenic organisms, _ 
and ligation of the urethra to cause retention, that he was always able to pro- 
duce a cystitis in animals, the urine containing blood, pus cells, and many 
bacteria; cystitis superinduced in this way clears up, however, in a few days. 
This explains the frequent occurrence of cystitis in old men with enlarged 
prostate glands, and also in women who are suffering with prolapsus of the 
uterus dragging down the bladder; in both cases there is always a certain 
amount of residual urime in the adnan 

Melchoir also found that after a slight traumatism of the bladder wall 
cystitis occurred readily, and under this head we can place the cystitis fol- 
lowing catheterization and instrumentation of the bladder, also the cystitis 
following childbirth. 

Stone in the bladder, by pressure and injury to the vesical walls, is often 
a predisposing cause, and cystitis very often accompanies the growth of either 
benign or malignant neoplasms of the bladder walls. Further, the ingestion of 
irritating drugs by their irritating or caustic effects on the vesical mucosa, pre- 
pare a suitable soil for the entrance of the bacteria. The scanty urine highly 
charged with urea and various other salts, which is excreted after operation, 
also acts in the same way. Finally, the congestion of the bladder as a result of 
pelvic inflammation is an important cause, as proved by Reymond. 

The alkaline or ammoniacal urine which was formerly considered as a cause 
of cystitis is now known to be merely a secondary result of it; it follows the 
decomposition of the urea into carbonate of ammonia, this Aeosmimeene panes . 
being the property of certain bacteria. 

Many different organisms have been isolated in cystitis. Clado (“ Etude 
sur une bacterie septique de la vessie,” Paris) found one bacterium occurring 
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very often which was so virulent in character when injected into mice, that he 
turned his attention entirely to it; he describes it under the name of “ Bacterie 
septique de la vessie.”” Since the work of Clado many articles have appeared 
describing various other organisms found in urine taken from cases of 
cystitis. | 

Albarran and Hallé (‘‘ Note sur une bacterie pyogéne et sur son réle dans 
Vinfection urinaire,” Bull. de Vacad. de méd., 1888) describe an organism 
found by them in forty-seven out of fifty cases of infection of the urinary tract, 
the organism being present in pure culture in fifteen out of the forty-seven 
cases; this was named by them “bacterie pyogéne.” 

Rovsing (“ Blasen-Entziindungen,” Berlin, 1890) studied the urine from 
thirty cases of cystitis, all but three of which were ammoniacal, and found in 
five of the thirty the tubercle bacillus, in eight the staphylococcus 
pyogenes aureus, and in three the staphylococcus pyogenes albus 
and citreus; he also found in the other cases various undescribed organisms 
—the streptococcus pyogenes ureae, the diplococcus ureae pyo- 
genes, in two cases the cocco-bacillus ureae pyogenes, and in one 
case micrococcus ureae flavus pyogenes. 

Krogius, the author of several articles on the bacteriology of cystitis and 
other urinary infections, has come to the conclusion that the organism, a short 
bacillus commonly found by him, was in fact an intestinal bacillus, probably 
the colon bacillus. 7 

Melchoir published in 1895 the results of the bacteriological examinations 
_ in thirty-five cases of cystitis, and found that among these the colon bacillus 
was present in pure culture seventeen times, and present altogether twenty- 
four times. The streptococcus pyogenes was found four times, the 
proteus of Hauser four times, the tubercle bacillus three times, and 
the gonococcus and typhoid bacillus each once; the remaining organisms 
were undescribed until he isolated them. 

Melchoir also thinks that the organisms described by Clado, as well as those 
described by Albarran and Hallé, and also by Morelli, are in fact only the 
eolon bacillus which he found so many times, and he compares the modes 
of growth, size, and general morphology in a convincing manner. 

Besides the above, Heyse (Zeitschr. f. klin. Med., Bd. xxiv, 1894, p. 130) 
has described an interesting case of cystitis from infection by the bacillus 
lactis aérogenes, with the formation of gas in the bladder. He traced the 
infection from the intestines, where the bacillus was present in large num- 
bers, to the vagina where it had also evolved gas, whence it had evidently 
been carried into the bladder by catheterization. Heyse also cites a case of 
pneumaturia described by Senator, who found the torula cerevisiae to 
be the cause of the gas formation in a diabetic patient. 

The bacillus aérogenes capsulatus of Welch has also been isolated 
from several cases of pyelonephritis, and in one case reported by Goebel, from 
an autopsy performed at the Hamburg General Hospital, on an old man who 
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had an enlarged prostate, the bladder was found filled with gas, and there were 
~ numerous gas blebs beneath the mucous membrane. 

Fr. Vahle (Inaug. Diss., Marburg, 1895) describes a case of exfoliative 
cystitis in a woman suffering with a myoma incarcerated in the pelvis, in which 
the organism present was the streptococcus pyogenes; the patient died 
later of a septic peritonitis. 

As in the bacterial infections in other parts of the body, we are likely to 
find in cystitis two or more varicties of organisms present at the same time, 
or, in other words, a mixed infection. This is especially likely to be the 
case in the more chronic forms of cystitis. 

For example, Melchoir found in one case of cystitis accompanying carcl- 
noma of the bladder the bacillus coli communis and the proteus of 
Hauser; in another case of eystitis of long duration, following a urethral 
stricture, the bacillus coli communis and the streptococcus pyo- 
genes; and in still another case of long-continued cystitis the proteus of 
Hauser andthe streptococcus pyogenes. 

The pathogenic bacteria which have been most commonly isolated from the 
inflamed bladder may be summarized as follows: . 

The bacillus coli communis, the streptococcus pyogenes, the 
staphylococcus pyogenes albus, citreus, and aureus, the bacillus 
lactis aérogenes, pyocyaneus, urobacillus liquifaciens, the gono- 
coceus Neisser, the typhoid bacillus, the tubercle bacillus, and 
several varieties of the proteus. 

One can well see from this list that almost any pyogenic organism, entering 
the bladder under favorable conditions, may set up an inflammatory action. — 

Certain of these micro-organisms seem to follow some definite route of entry 
to the bladder; the gonococcus, for example, always travels up the urethra, 
and the cystitis which develops from it belongs to the group of ascending infec- 
tions; the colon bacillus may take the same route, or it may penetrate the 
tissues and pass more directly from the bowel into the bladder. This is espe- 
cially likely to happen if the bowel is adherent to the bladder or opens into it. 

The bacillus tuberculosis is almost always a descending infection, 
finding its first habitat in the kidney, and then traveling down the ureter to 
the bladder. i } 

Finally, a condition has been described by H. Krogius (“ Annales des 
maladies des organes genito-urinaires,” 1894, pp. 96, 210), B. Goldberg 
(Centralbl. f. Harn und Sexual-Organe, Bd. vi, 1895, p. 352), and others 
under the name of “bacteriurie,” in which, with no sign of cystitis except 
the presence of a few pus cells, the urine when voided simply swarms with 
bacteria and often has a peculiar fetid odor. 

To summarize, we find the following facts: 

1. That cystitis is always caused by the presence of bacteria. 

9. That the mere presence of bacteria is insufficient to cause a cystitis, a 
further predisposing cause 1s necessary. 
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3. That there are various modes of entrance for bacteria—through the 
urethra, through the ureter from the kidney directly, from inflammatory areas 
in the uterus or uterine tubes, and probably from the rectum under like con- 
ditions; still another probable avenue of entrance is through the blood. 

«2 Tas That under favorable conditions any pathogenic organism may give rise 
to cystitis. 

No tests as to the bacteriological condition of the urine from the bladder 
are of any value unless proper precautions have been taken to ‘avoid the 
accidental contamination of urine by organisms from the vulva or from the 
external ure-: 
thral orifice. ‘ 
I have found 
the following 
plan of securing uncontaminated urine a satisfac- 
tory éne: the glass catheter is sterilized with a 
rubber sleeve covering the outer end, as shown in 
Fig. 269. The vulvar labia are separated under 
a good light and the urethral orifice gently but a 
thoroughly cleansed with a wet pledget of sterile Re 
cotton held in a forceps. The sterile catheter is then F¢. 269. Mernop of Srcurina 


introduced, held by its rubber cover and without Sng ea 
touching the vesical end. As soon as the urine 
begins to flow into the vessel A, the rubber sleeve 
is withdrawn and the uncontaminated urine is re- 
ceived in the sterile test tube B for bacteriological 
examination. 


After introducing the sterile 
catheter through the cleansed 
urethral orifice, the urine is al- 
lowed to flow into the vessel A, 
after which the rubber sleeve is 
drawn off from the end of the 
catheter and the urine is caught 
in the sterile tube B and kept 
for a bacteriological examina- 
tion. 


Distribution of the Inflammatory Area.—I*rom 
a purely clinical standpoint cases of cystitis may also be classified, according 
to the Iqeation and distribution of the inflamed area, as— 

Diffuse cystitis (eystitis diffusa), involving the entire mucosa of the 
bladder ; , 

Cireumscribed cystitis (cystitis circumscripta), where the disease is 
confined to a patch; 

Scattered cystitis (cystitis dispersa), where the disease is distributed 
in patches over the surface. : 

Such a division of the forms serves to direct the attention to a fact of the 
utmost importance, hitherto overlooked in the treatment of these cases—that 
the cystitis is not always a disease of the entire mucosa of the bladder, but is 
far oftener found in patches with sound areas between, the sound portion 
usually preponderating. The practical corollary from this is, that it is irra- 
tional to treat the whole inner surface of the bladder by the injection of a 
strong solution which may seriously harm the sound mucosa. 

According to the location of a cireumscribed cystitis, it may be designated 
as trigonal, periurethral, fundal, apical posterior, right or left lateral. 
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Tf we add to this description of the form and location of the disease the 
name of the pathogenic organism, the outlined description becomes fairly com- 
plete; for example, we often have a cystitis trigonalis (gonococcus), a 
cystitis posterior (tuberculosa), or a cystitis universalis (bacillus 
coli communis). 

Pathological Anatomy.—In acute cystitis the mucous surface of the bladder 
becomes intensely red and swollen, and sometimes ecchymotic; in the chronic 
forms the bladder becomes discolored and grayish, the mucosa thickened and 
the tissue beneath it infiltrated. 

In the more advanced stages there is a breaking down of the tissues in the 
center of the inflammatory area and an ulcer is formed. An ulcer of this kind, 


Fic. 270.—LingeEAR ULCER OF THE BLADDER ON THE PosTERIOR WALL, APPEARING AS A YELLOWISH- 
WHITE SURFACE SURROUNDED BY AN AREA OF INTENSE INJECTION, ABOUT 3 MM. BROAD; THIS 
AGAIN IS SURROUNDED BY AN. AREA OF INJECTED LARGE VESSELS, WHICH APPEAR TO CENTER 
IN THE ULCER. 


The location of the ulcer is shown by the ureteral orifices. Two other small round ulcers in the same 
bladder, shown in their relative positions near by. Patient of Dr. P. Harris. Exam. Jan. 19, 1897. 


characteristically linear, is shown in Fig. 270; in other instances the ulcers 
are small, round, and grouped. When the inflammation is localized in the 
trigonum the ulcer formed often gives rise to excessive hemorrhages, runs a 
protracted course, and responds slowly to all but the most energetic plan of 
treatment. (See Fig. 271.) 

When the inflammation extends into the muscular vesical wall (cystitis 
parenchymatosa), abscesses may form and rupture into the bladder. In exfolia- 
tive cystitis the entire mucous lining may be thrown off like a cast, often bring- 
ing with it some of the muscular coat. 

Clinical History.—The chief symptom common to all cases of cystitis is the 
frequent passage of urine accompanied with pain, most marked when the dis- 
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ease is situated near the neck of the bladder. The frequeney varies from an 
hourly evacuation all the way down to one every five or ten minutes; tenesmus 
exists when there is great straining, 
with the passage of small amounts 
of urine. 

The amount of urine evacuated 
at one time varies from 15 to 20 ee. 
to but a few drops, and its emission 
is not followed by any sense of re- 
hef. The urine passed is turbid, 
flocculent, or contains mucus, and, 
in aggravated cases, blood.  Pres- 
sure over the symphysis and on the 
base of the bladder through the va- 
gina is painful, and can not be borne 
in a severe case. Fever and chills 
are absent, as a rule, and, if present, 


usually indicate an involvement of 


: J Tlie. 271.—ULcERS OF THE TRIGONUM OF THE 
one of the kidneys by an extension BLADDER, LocATED BETWEEN, AND A_ LITTLE 


f tl ‘ ee t] t ‘Ka IN ADVANCE OF, THE URETERAL ORIFICES. 
NEST 10n Uu él 1reter. 7 3 : 
° ‘i eS P thy J Note the white surface of the ulcers and the 


instrumental examination of the deeply injected margins. Patient of Dr. Neff. 
bladder is so painful that it ought 

not to be persisted in without anesthesia; for the same reason catheterization 
ought not to be practiced. 

When the mucous secretion is in excess, but few corpuscles are found in the 
urine; in other cases, when there is a higher grade of inflammation (e eystitis 
eatines there is a marked amount of pus deposited. 

Gas in the urine (pneumaturia) comes from the gas bacillus (see Heyse, 
Centr. f. klin. Med., Bd. xxiv), or from the decomposition of diabetic urine ; 
gas is also observed when there is an entero-vesical fistula. 

The duration of a cystitis varies from a short-lived affection to one of years’ 
standing; the gonorrheal cases in women are most apt to recover quickly and 
spontaneously. The catarrh of the bladder, which is found associated with 
calculus, recovers when the cause is removed. ‘The most protracted cases are 
those of tubercular origin and those following labor. When cystitis is asso- 
ciated with a diphtheritis or gangrene of the bladder the termination is speedily 
fatal. In cases of old standing the muscular walls may become so hypertrophied 
as to form a hard mass like a tumor behind the symphysis. 

Diagnosis.—It is always easy to diagnose a case of cystitis if the proper 
examination is made; this includes (a) a history of the illness, (b) examina- 
tion of the urine, and (c) an examination of the mucous surface affected. 

Many women actually under treatment for cystitis suffer only from hyper- 
emia of the trigonum, or mild inflammation of the upper urethra; with a 
careful examination of the urine and inspection of the bladder such a mistake 
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in diagnosis could not oceur. The history of the case includes the character- 
istic symptoms just referred to, either coming on gradually or dating from 
some particular occasion ; strangury and tenesmus are the most important of 
them. The examination of the urine reveals the presence of bacteria, and 
when they are found in pure culture they are usually the cause of the 
cystitis. | } 

In tubercular cystitis the discovery of only a few of the characteristic 
tubercle bacilli, made after repeated searches, will be sufficient to make the 
diagnosis clear. In one of my patients, my associate, Dr. J. G. Clark, exposed 
an ulcer in the bladder distended with air, and curetted off a little portion, in 
which numerous tubercle bacilli were found. When the colon bacillus 
is the infecting organism it is often found in the urine in pure culture. 

The direct examination of the inflamed bladder gives the surest information 
as to the existence of the disease, its grade, and its extent. 

The knee-chest position is the most convenient one for seeing all parts of 
the organ, but in milder grades of cystitis the artificial anemia induced by the 
posture and expansion tends to obliterate the characteristic signs; it is better, 
therefore, in these cases to examine in the dorsal position with a slight eleva- 
tion. The patient should be put under anesthesia for the first investigation, 
so that it may be thoroughly made. The inspection begins at the posterior 
wall, and extends in an orderly manner over the whole organ, as described. 

In this class of cases one is apt to find a superficial layer of blood on the 
mucosa at the posterior pole arising from the trauma occasioned by the end of 
the speculum impinging on the inflamed delicate mucosa. The difference 
between this and the submucous hemorrhage can be detected by wiping the sur- 
face with a pledget of cotton, when the blood comes off: The affected areas are 
rendered strikingly apparent by contrasting the normal whitish background and 
the deeply injected patches of inflamed tissue. In the sound parts the capillaries 
are rarely seen, and the pale mucosa is mapped out by larger branching vessels, 
but the diseased areas show a fine capillary network, or else capillaries so 
numerous that a general red color of varying intensity prevails. 

By the bimanual examination the bladder is found tender to touch, and when 
the muscular coat is thickened it may feel like a tumor behind the symphysis. 
In one of my eases I found a hard ovoid mass as big as a hen’s egg lying trans- 
versely in front of the uterus; this proved to be a tubercular bladder in the 
last stages of the disease. (Fig. 272.) ; 

General Treatment.—The treatment of a cystitis will vary widely, according 
to the cause and character of the inflammation. When there is a continuously 
acting cause, such as a stone in the bladder, or urine pouring out of an infected 
kidney, or a stagnation of the urine in an imperfectly emptied bladder, these con- 
ditions must be relieved before any progress can be made toward a cure. Asa 
rule, it is sufficient to remove the cause to effect a cure, and this will be done in 
the instances cited by lithotomy, or by nephrectomy, or by nephro-ureterectomy 
when the ureter is involved too, or by relieving a prolapsus of the uterus and 
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the bladder, and washing out the stagnant urine two or three times daily with 
warm boric acid solutions (2 to 3 per cent). 

Prophylaxis is of the utmost importance in the prevention of cystitis. By 
the exercise of due prophylactic care some of the worst cases could be prevented. 
None but an intelligent, well-instructed nurse ought to catheterize a puerperal 
woman. Every time the bladder is catheterized, the external urethral orifice 
and its surrounding parts ought to be carefully cleansed and after this an aseptic 
catheter should be used. The bladder must also not be allowed.to become over- 
distended. If this occurs and repeated catheterizations are necessary, cystitis, 
sometimes in a very troublesome form, is apt to occur. Where such repeated 
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Fig. 272.—TUuBERCULAR CYSTITIS. 
Shows the markedly thickened vesical walls and the method of palpating the bladder bimanually. 


catheterizations are necessary, it is best to irrigate the bladder each time with a 
warm boric acid solution, and to give small doses of urotropin, say about three 
grains every four hours. 

Treatment of Acute Cystitis—An expectant palliative plan of treatment 
should be pursued in acute cases; under these circumstances local treatment or 
interference of any sort aggravates the intensity of the inflammation. The 
patient must stay in bed in a warm room, the bowels be kept open, and the 
diet reduced to liquids and soft food; all stimulants must be prohibited. Pro- 
longed hot vaginal douches, lasting fifteen to twenty minutes, given three times 
daily, help to relieve the congestion; hot applications should be kept on the 
lower abdomen, if they give comfort. Hot sitz baths and dry hot bran bags 
are also valuable adjuvants. } 

While the pain is excessive and persistent it is necessary to give the patient 


as much relief as possible, and to insure some hours of rest and sleep every day. 
30 
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Morphin meets this indication better than any other drug, and the best way to 
use it is to give enough of it hypodermically in two or three doses to secure 
about eight hours of continuous rest. During the remaining sixteen hours 
codeia may be tried, and hyoscyamus and belladonna should be given in sup- 
positories, or an occasional rectal enema of 30 drops of deodorized tincture of 
opium in 100 to 120 cc. of warm starch water. 

Urotropin in five to ten grain doses, repeated three or four times a day, 
is a valuable adjuvant. It works most efficiently in recent cases of colon 
bacillus infection. 

As soon as the inflammation begins to subside, as shown by the lessened 
pain and frequency of micturition, the convalescence will be greatly promoted 
by washing out the bladder two or three times daily with lukewarm water con- 
taining 2 per cent of boric acid or 2 per cent of ichthyol. 

Treatment of Chronic Cystitis—The treatment of chronic cystitis must 
always be one of active interference. our plans of attack are available: 
(a) Medication, (b) irrigation or instillation, (c) direct topical treatment, 
(d) surgical treatment. 

Medication.—A great variety of drugs have been recommended as hene- 
ficial in curing or relieving chronic cystitis; there is a large amount of trust- 
worthy testimony in favor of salol in doses of from 8 to 5 grams daily in 
divided doses; under its use the symptoms abate, and the bacteria in the urine 
diminish in numbers. Quinin, which is largely eliminated by the kidneys, has 
a sedative effect on the urinary organs, and is said to act effectively in steriliz- 
ing the urine. Salicylate of soda in a 5 to 10 gram dose is also used im some 
cases with good effect. | 

Urotropin in three to five grain doses, given three to four times daily, ought 
to be administered in every case, as an adjunct to whatever form of treatment 
may be used. Freudenberg recommends small doses of cantharadin (Merck) 
0.001 in 1.0 alcohol dissolved in 100 water. This is taken in teaspoonful doses 
three to four times a day. 

It is of advantage for the patient to drink water freely, accustoming herself 
even to the imbition of two to three quarts daily. 

In the rarer gonorrheal cases, oil of sandalwood or oil of copaiba in capsules, 
5 to 10 minims each, give excellent results. Eucalyptus oil has also been found 
useful in 10 minim doses every two hours. Fluid extract. of zea mais (corn- 
silk), in half teaspoonful doses, is the best drug I know to allay the irritability 
of the bladder; fluid extract of triticum repens is used in the same way. 

A milk diet is of the best service in many cases. 

Irrigation.—lIrrigation, or washing the bladder out, is a necessary adju- 
vant to other means of treatment; by this means the bladder is thoroughly 
cleansed, and enormous numbers of bacteria removed, with mucus and other 
débris, often imperfectly discharged in micturition, and, for a time at least, the 
bladder walls are relieved from the constant contact with toxic products. - 

The irrigation may be carried out in two ways: either by letting small 
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quantities of the fluid rum in and directly out again, or by injecting larger 
quantities, so as to distend the bladder sensibly, and ave after an interval of 
from a few seconds to a minute, letting it flow out again. The latter plan has 
the advantage of distending the bladder so that its entire mucous surface is 
cleansed by coming into contact with the solution. The amount of discomfort 
experienced by the patient should serve as a guide as to the amount of disten- 
tion to be practiced at each sitting, and with repeated trials it will be found 
that the bladder grows more tolerant. I cannot too strongly insist upon the 
value of these distention treatments, which are to be carried out by insisting 
from week to week upon the retention of more and more fluid by the bladder 
until finally it holds 200, 300, 500, or more cc. The first steps in the disten- 
tion treatment, by which a toleration of 20, 30, or 40 «ec. is assured, are 
always the most difficult. A gentle, patient persistence, however, never dis- 
couraged by failures almost always secures the end in view. One great value 
of these treatments, even when they do not effect a cure, is the fact that they 
serve to ameliorate and eliminate the more recent acute areas of inflammation 
and to reduce the disease to, perhaps, one or two areas of ulceration of 
moderate size, which can then be treated by excision. The irrigating solu- 
tion is apt to give pain if its specifie gravity is much below that of the urine; 
for this reason plain warm water, although useful mechanically, is not well 
tolerated. 

A satisfactory solution (see A. S. Lobingier, Medical News, Philadelphia, 
Oct. 15, 1892, p. 425) is made with a powder of boric acid, borax, and chloride 
of soda in the respective proportions of 4, 2, and 1 grams dissolved in half a 
liter of hot water, and used warm. 

Solutions of the bichloride of mercury have a bactericidal effect and are of 
the utmost service in most cases of chronic cystitis. It is best to begin using 
weak solutions of 1-100,000 in water in which a little common salt has been 
added (.6 per cent), increasing the strength of the solutions each time until 
they are used as strong as 1—-10,000 or 15,000. It is well to vary these irri- 
gations with the milder boric acid solutions, using them on alternate days, or 
one in the morning and the other in the evening. | 

Weak solutions of carbolic acid, not stronger than 14 per cent, often do 
good service. When the distressing symptoms have cleared up and the urine 
still remains purulent, Mr. Nunn (Lancet, Feb. 28, 1878) recommends the use 
of a quinin wash, beginning with one grain of the neutral sulphate to the ounce 
of water, with one drop of muriatic acid. 

When the urine remains alkaline and there is a tendency to throw down 
phosphates, Mr. R. Harrison (Twentieth Century Practice, vol. 1, p. 289). 
recommends irrigation with 5 to 10 grains of citric acid Gas in a pint of 
warm water. . 

The technique of the eye is as follows: The patient is put on a table, 
or if she is too weak she is brought to the edge of the bed with the thighs 
flexed and the buttocks resting on a perineal drainage pad; the parts are then 
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freely washed with a weak boric acid solution, particular care being taken ‘to 
remove all visible foreign material from the urethral orifice. 

As an irrigating apparatus I use a simple glass funnel connected with a 
elass catheter by a piece of rubber tubing four feet long. A clip or a pair of 
forceps on the tubing controls the flow of the fluid. Unless the person giving 
the injection can be relied upon to do it skillfully, it is better to use a rubber 
catheter in place of a glass one, which may bruise the tissues. ; 

The solution is now poured into the funnel, and allowed to run down and 
fill the tube and catheter; the injection of any air must be avoided, because it 
is painful. The catheter is then introduced into the bladder and the funnel 
held high enough to force | 
the fluid slowly into the 
_ bladder; after waiting a 

while the funnel is now 
a dropped below the level 
of the table and the fluid 
flows back again. If the 
solution is comparatively 


Fic. 273.—Two-way CATHETER FOR WASHING 
OUT THE BLADDER. 


clear the maneuver may 
The fluid enters and returns in the direction of the arrows. be repeated, but as often 
as it becomes turbid it 
should be renewed. Irrigation may also be practiced through a two-way 
catheter, such as that shown in the text (see Fig. 273); the fluid runs in the 
upper arm in the direction of the arrow and returns by the lower. 

Tnstillation.—Instillation differs from irrigation in that the medicated 
solution is injected in smaller quantities and is left in the bladder for a time, 
in order to secure a more protracted action on the bladder walls. In this way 
solutions of nitrate of silver (1 to 2 per cent), sublimate solutions, and 1odo- 
form emulsions (5 to 10 per cent) have been used. 

Instillations have been systematically used with excellent results by M. 
Guyon, of Paris. Small quantities of fluid have been used, in accordance with 
Guyon’s dictum that the bladder does not possess an anatomical but a physio- 
logical capacity, and a painful bladder must not be distended. Solutions of 
the bichloride of mercury are used, in a strength varying from 1—4,000 to 
1-500, beginning with the weaker and gradually increasing up to the stronger 
solutions, and injecting at first every other day and then every day as the 
patient’s tolerance is tested. A syringe is used holding about 5 grams (14 
drachms), and from 2 to 5 grams are injected slowly into the bladder and 
allowed to remain there from fifteen minutes to half an hour. The treatments 
must be continued for a period varying from some days to several weeks. Out 
of 34 cases so treated, 12 were cured, 9 were very greatly improved, 9 improved, 
and 4 unimproved. 

Direct Topical Treatment.—By far the most efficient way of treat- 
ing chronic cystitis is by direct topical applications, which, however, should 
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not entirely supersede the use of internal medication or of irrigations and 
instillations. 

There are two ways of treating the affected areas directly: either by expos- 
ing them to view and then applying a medicated solution, or by using a rubber 
balloon, which is inflated in the bladder so as to distend its walls and bring 
every point of its mucosa into contact with a medicated substance. 

The first plan, of exposing and treating the diseased patches, is best in old 
chronic cases where the patches are few in number and do not cover much sur- 
face. It is done in the same way and with the same ease with which the 
bladder is inspected. The patient is put in the knee-chest position and the 
vesical speculum introduced, the air-distended bladder inspected, and the extent 
of the disease accurately determined and mapped out on a diagram for future 
comparison. ‘The application is then made under direct inspection by means 
of a pledget of cotton twisted on a wire applicator, care being taken to touch 
nothing but the diseased spots. This is easy if the parts are kept under view, 
and if the cotton is not too wet with the solution. The amount of surface 
treated at one time must be regulated by the kind of application made, and by 
the extent of the disease. It is also well to proceed cautiously at first by trying 
any of the stronger stimulating drugs on a limited area and watching the effect. 
I often use at first a 5 per cent solution of nitrate of silver, following it up 
by a 3 per cent solution every four to five days. If the mucosa is acutely 
inflamed at any point these solutions must not be applied. 

Surgical Treatment. of Chronic Cystitis—In obstinate cases 
associated with great pain, relief has often been given by making an opening in 
the base of the bladder so as to let the urine escape into the vagina, keeping the 
bladder empty and giving it a complete physiological rest for a period of several 
months or longer until the cystitis is cured. This procedure has had a warm 
advocate in Dr. T. A. Emmet, who has repeatedly employed it with success. 
(See “ Chronic Cystitis in the Female,” Amer. Practitioner, Feb., 1872.) 

But as the constant dribbling of the urine through such an artificial fistula 
entails all the distressing disagreeable consequences of a fistula from any other 
cause, it is to be expected that the field for this operation will be limited to the 
cases not relieved by the direct plans of treatment just described. 

The operation is done in the following manner: The patient is put in the 
dorsal position with flexed thighs, a sound is introduced into the bladder which 
is distended with water, and the base of the bladder well behind the urethra is 
pushed forward into the vagina into the median line on the end of the sound. 
The anterior vaginal wall being well exposed by retractors, the operator cuts 
through the vesico-vaginal septum onto the sound with a narrow-bladed knife; 
a gush of water shows that the bladder is opened and the sound passes through 
into the vagina. As the water escapes, the hole is quickly enlarged backward 
until it 1s at least 2 cm. long. 

In cases of advanced eystitis, where almost the entire bladder is involved, 
and where there are areas of ulceration, I find it is best to begin the treatment 
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by draining the bladder for some weeks, and by keeping the patient for several 
hours daily in a tub of warm water at a temperature of about 38° to 39° C. 
(100° to 102° F.). When the patient is sufficiently prepared for operation 
the bladder is emptied and she is put into the knee-chest position. A catheter 
is next introduced, allowing the air to rush in and stretch the bladder to a 
maximum. An assistant then lifts up the posterior vaginal wall so as to 
expose the stretched anterior vaginal wall with the cervix uteri at maximum 
distance. The operator then takes in hand the knife attached at an angle 
to a handle which is also bent, as shown in the figure. He plunges this 
‘knife through the vesico-vaginal septum in the median line, at a point about 
14 cm. in front of the cervix (see Fig. 274). In this way the bladder 1s 
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Fic. 274.—Rapip AND SAFE METHOD OF OPENING THE BASE OF THE BLADDER. 


The patient is in the knee-chest posture. A speculum is introduced to admit air into the bladder. 


. 


- The air-distended organ is then opened in the manner seen in the figure to the extent indicated at a. 


opened, and, by drawing the knife down toward the urethra, the incision is 
made any length which may be desired. By putting the finger in the incision 
into the bladder, the internal orifice of the urethra is located and the knife 
safely guided as far forward as it is desirable to cut. The operation may be 
done without any ‘anesthetie at all, or by injecting a weak solution of eocain 
into the vesico-vaginal septum. There may be little or no bleeding attendant 
on it, on account of the posture of the patient. When it is desirable to secure 
drainage for a short time in a dependent position, and also in cases of irritable 
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urethra, I plunge the knife through the septum into the air-distended bladder, 
midway between cervix and urethra, making a hole about a centimeter in size, 
through which I introduce a mushroom catheter, which is left in situ for a 
week or ten days. As soon as the catheter is withdrawn the wound heals 
spontaneously, This method of drainage is also of great advantage in opera- 
tions about the urethra. This posture and this method of incising the vesico- 
vaginal septum are also superior to any method of opening the bladder for the 
removal of a vesical calculus. As soon as the stone is removed, the incision 
may be closed up with the utmost ease and accuracy, the patient being still in 
the same position (see p. 412). (Amer. Jour. Obst., 1901, vol. xliv, p. 66: 
“A New and Better Method of Opening and Draining the Bladder in 
Women.”) In order to insure the permancy of the opening the vesical 
mucosa must be drawn over the intervening cut surface of the septum and 
attached to the vaginal mucosa on all sides by a continuous catgut suture; 
this prevents the fistula from closing spontaneously, as it would do if raw 
surfaces were left exposed and in contact. In a tight virginal orifice, the open- 
ing must be cut down either in the median line or laterally, and the vaginal 
mucosa stitched to the perineum, in order to prevent the retention of large 
quantities of urine in the vesico-vaginal cloaca. While the patient is still in 
the same posture the vesical mucosa should be stitched to the vaginal, so as to 
prevent the rapid closure of the opening. The vagina should be irrigated 
daily, and the external parts protected by a stiff zinc-oxide ointment. Clean 
gauze pads must be kept under the patient at night and fresh ones applied 
often by day. When the inflammation has subsided, in the course of sev- 
eral months, then the edges of the fistula should be pared and the opening 
closed. 

Excision.—When a cystitis has proven rebellious to other plans of treat- 
ment and the disease is localized, even if it occupies as much as a third or more 
of the bladder, excision offers a valuable means of eradication. This is de- 
‘scribed more fully in the next section. 


Various Forms of Cystitis. 


Tubercular Cystitis—Tubercular disease of the bladder in women is ob- 
served with a frequency which increases just in proportion as careful direct 
examinations of the bladder and. bacteriological investigations of the urine ‘are 
made, It either exists primarily in the bladder or descends from the kidney 
to the bladder, or it may be a part of a general tuberculosis. 

With but few exceptions tubercular disease of the bladder is a descending 
disease, etiologically dependent upon a tubercular kidney above. In these 
cases the tubercular vesical process is usually most marked in the neighborhood 
of the ureteral orifice of that side from which the infection comes. Areas of 
ulceration are seen around the ureteral mons and the orifice is puffy and 
edematous, often with pendant bits of translucent tissue. I have had one case 
of tuberculosis of the bladder with a deeply injected right ureteral orifice 
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and a golf-hole orifice, in which I exposed and incised both kidneys from 
upper pole to lower pole, even into the pelvis, and yet found no tubercular 
disease there. The bladder affection was cleared up by drainage and local treat- 
ments and the patient has regained. perfect health. 

R. Ultzmann (“ Die Krank. der Harnblase,”’ Stuttgart, 1890, p. 151) states 
that tubercular cystitis often complicates other inflammatory processes, and 
more especially those due to gonorrhea, when the gonococci may be found 
in close association with tubercle bacilli. 

a Roysing (“ Die Blasenentziindungen,” ete., Berlin, 1890) declares that 
tubercle bacilli can not engender a tubercular cystitis in a sound bladder, not 
even when there is a retention of urine, but that a direct inoculation into the 
mucosa, or a preliminary suppurative cystitis are necessary factors. 

The disease is not often seen in its initial stages, at which period there is 
simply an intense catarrhal condition of the bladder. In cases of infection from 
a tubercular kidney, or a tubercular abscess behind the broad ligament dis- 
charging into the bladder, the infection is most marked in a path in front of the 
ureteral orifice of that side, or in front of the sinus opening into the abscess, 
where infected urine meets the mucosa before dilution. In addition to the 
catarrhal cystitis found here, there are often numerous little scattered whitish 
nodules having the appearance of tubercles. Sooner or later caseation occurs 
and the tubercles break down, leaving a deep ragged-edged ulcer; the urine 
then contains pus, mucus, and blood. 

The tubercular ulcer or ulcers may advance but slowly; in the worst cases 
the entire bladder is involved, and the bloody urine is constantly expelled in 
small quantities with great suffering. The trigonum, the base, and the posterior 
walls are oftenest affected. If the disease is left to run its natural course it 
is always chronic, extending over a period of many years with slow changes. 
In a more intense form, when the entire bladder participates in the disease, it 
may terminate fatally in a few months or a year. : 

The family history may give the right clue to an obscure obstinate form 
of cystitis, as in the following case occurring in the practice of the late Dr. 
L. M. Sweetnam, of Toronto: 

The patient, a young woman twenty-three years old, began to have severe 
pain in the urethra, and died eleven months after the onset of an extensive 
tuberculosis involving the bladder, the urethra, and the right ureter and kid- 
ney; the temperature at one time reached 108° F. In the same family twin 
- sisters died of pulmonary tuberculosis; another sister had tubercular glands 
in the neck four months after the extraction of some teeth; a fourth sister lost 
one eye and a nasal bone, and. had five or six tuberculous skin lesions, a spina 
ventosa affecting three metacarpal bones, and a tubercular tarsus. A brother, 
twelve years old, and both parents were healthy. In four cases of tuberculosis 
of the bladder reported by Dr. Edward Reynolds (American Medico-Surgical — 
Bulletin, April 4, 1896) the family history was negative in two and distinctly 
tubercular in two, 
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Diagnosis.—A eystitis occurring in a phthisical patient not exposed to 
gonorrhea is most likely tubercular, too. All cases of cystitis in young per- 
sons are open to this suspicion if they are clearly not gonorrheal. §. Bontor 
(British Med. Jour., 1893, vol. 1, p. 1058) reports a case of a tubercular ulcer 
over the left ureteral orifice in the bladder of a child five years old. Chronic 
ulcers found in the bladder are usually tubercular. 

The diagnosis is made certain by finding the tubercle bacilli either in 
the urine or in the tissues themselves. When the disease is advanced the bacilli 
can usually be found in large numbers without any trouble, but in other cases 
repeated examinations must be made to find even a few of them. The surest 
way to find the bacilli and so clear up the diagnosis is to expose the diseased 
area and curette off a little piece of the tissue from the margin of the ulcer; the 
microscopic examination of this may show the presence of the bacilli when they 
have been sought in vain in the urine. 

In Reynolds’ four cases there were a few isolated papules discovered in each 
case. They were about the size of a grain of rice, slightly oblong, glistening, 
rounded, and elevated above the surface of the mucous membrane. These 
papules were carefully watched, and were found to break down and form 
tubercular ulcers. 

The tubercular ulcer is characterized by a granulating base, with sharp, 
irregular edges, and small hemorrhagic foci surrounding it. In the most ad- 
vaneed eases the contracted bladder simply appears as a mass of ulcerations 
with irregular surfaces filled with pus, blood, and mucus. When the disease 
descends from the kidney, the part first affected is that about the ureteral orifice 
of the affected side. 

E. H. Fenwick (Lancet, 1891, p. 935) injected tuberculin in a patient with 
a tubercular ulcer with the result ie bringing on a violent attack of hematuria ; 
others have used the injections with negative results. 

Treatment.—The outlook in a case of tuberculosis of the bladder from a 
therapeutic standpoint is no longer so hopeless as it was before the use of the 
cystoscope. We are able with our present diagnostic methods not only to deter- 
mine the specific nature of this disease, but to discriminate between the exten- 
sive cases and those which remain loculiged and are more amenable to treatment. 

In all these cases the general health demands the most painstaking 
attention; associated with rest, abundant nutritious food, suitable exercise in 
the fresh air, and it may be change of climate and scene, we must also depend 
largely upon such medical agents as cod-liver oil, iron preparations, and other 
tonies which have been found useful in combating tubercular processes of 
all kinds. 

When the bladder disease forms but a part of a more general infection, or 
is associated with an extensive lung affection, but little will be accomplished 
locally in staying the progress of the affection. If the disease is in some 
neighboring organ, as in a kidney or a uterine tube, and the bladder is only 
Sage ta oloed: the original focus must be removed before any 
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results may be expected from the treatment of the bladder, and if the disease 
is but limited, it may clear up without further assistance. 

The direct treatment of a tubercular bladder is either by injection, by 
topical applications, or by surgery. 

As injections, iodoform emulsions (5 to 10 per cent), solutions of cor- 
rosive sublimate (from 1-5,000 to 1-500), nitrate of silver (14 to 2 per 
cent), and lactic acid (5 per cent solution with cocain) have been used; good 
results are to be looked for from the use of iodoform made into an emulsion 
(5 to 10 per cent) with glycerin, gum acacia, and water. This should be 
— Injected into the bladder. Such treatments continued every two or three days 
are calculated to yield the maximum effect of local treatment. By the instil- 
lation methods above described Guyon has been able out of sixteen cases of 
tubercular cystitis to cure three, to improve six greatly, and to induce some 
improvement in five. 

A case of vesical tuberculosis reported by Dr. J. O. Polak, of Brooklyn 
(Amer. Gyn. and Obs. Jour., January, 1897, p. 41), is a model of clear 
description and effective treatment. 

The patient, an unmarried Swedish girl, twenty years old, during an attack 
of anemia three years before, began to suffer sharp lancinating pains on urina- 
tion; she lost weight and had frequent hematuria. In the latter part of April, 
1896, she had an unusual vesical hemorrhage with inability to void the urine 
and a constant intense tenesmus; several ounces of bloody urine were drawn by 
catheter drop by drop. The temperature was 102° F., and the pulse 120. On 
palpation, there was exquisite tenderness all over the region of the bladder and 
blood dripped from the urethra. 

y means of a large cystoscope the bladder was found filled with clots of 
blood; after washing and sponging them out, an ulcerated area, about 3 em. in 
diameter, was detected on the right side of the bladder near the neck, it had 
raised irregular edges and was studded with tubercles; the remaining mucosa 
was normal. This patch was thoroughly curetted through a cystoscope, and 
vesical drainage established by a coil of gauze enclosed in gutta-percha tissue. 

Three days later the urine still contained pus, blood, and tubercle 
bacilli. Daily vesical irrigations were used, and a 50 per cent emulsion of 
iodoform injected after each one. 

May 15: A direct examination revealed an area of eeraien with pale, 
flabby granulations, which appeared’as though varnished with a thin coat of 
serum. <A solution of nitrate of silver (80 grains to the ounce) was carefully 
applied to the dried surface of the ulcer, followed by a daily irrigation with 
a solution of salicylate of soda. Prompt improvement followed, the bacilli 
steadily diminished in numbers, and by June 1st the urine was normal. 

June 10: By direct cystoscopy a normal mucous membrane was seen, and 
the place of the ulceration was occupied by a pale cicatrix. After this the 
patient gained twenty-five pounds in weight. 

October 15: No recurrence of symptoms, 
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Petit (“ Injec. contre la tuberculose de la vessie,” Semaine méd., 1892, t. xi1, 
p. 42 [annexes] ) uses an emulsion consisting of iodoform, 20 grams, glycerin, 
10 grams, and water, 6 grams, with gum tragacanth, 0.25 grams. <A teaspoon- 
ful of this mixture is added to 150 grams of warm water with 10 drops of 
laudanum, and the whole is injected slowly into the bladder; half the quantity 
is allowed to run out in two minutes and the rest to remain as long as 
possible. 3 

Topical Applications.—The means we now have of exposing the tubereu- 
lar ulcer and of making direct applications to its surface opens up an entirely 
new field for therapeutic research, since we shall be able to apply concentrated 
solutions to the diseased spots without risk of injuring the sound mucosa else- 
where. After making such an application the bladder may be filled with water 
and washed out repeatedly. Varying strengths of silver nitrate from a 20 per 
cent aqueous solution to the solid stick applied in this way have proved of 
great value in Reynolds’ hands. 

The surgical treatment of such an obstinate affection will prove the most 
satisfactory way of dealing with it in selected cases where the disease 1s localized 
and does not respond to simpler methods. The various surgical methods are 
curettage, cautery, and excision. 

Curettage of the Bladder.—Curettage has been successfully practiced by 
Guyon and others in cases of rebellious cystitis and for tubercular cystitis. 
Curettage is an eminently rational plan of treatment for two reasons: In the 
first place the lesions of both forms of cystitis are as a rule localized in the 
more superficial parts of the bladder in the mucosa, and hence easily removed 
without risk, and in the second place the regeneration of the mucosa, even after 
an extensive destruction, takes place readily. 

The procedure is conducted in this way: A sharp curette is used, the patient 
placed in the lithotomy position, the bladder thoroughly washed out with 
a mild antiseptic solution and emptied. The finger is then inserted into the 
vagina and the curette directed through the urethra into the bladder, where it 
is first employed in curetting the base of that organ, using the finger as a 
point of counter-pressure; at the same time the amount of force employed 
can be readily estimated ; the curette is next used over the vesical surface 
behind the symphysis pubis. After cleansing out the bladder the curette is 
again introduced, and the posterior lateral and superior portions are next 
attacked. Such is the procedure in the rare cases in which an aggravated cystitis 
has gone so far as to involve the entire vesical mucosa; by making a careful 
eystoscopic examination beforehand, those cases, in which the lesions are local- 
ized in certain areas of the bladder, will also be recognized, and the curettage 
will then of course be directed only against the diseased portions, sparing the 
sound tissues any unnecessary insult. 

Tt is now easy to use the galvano-cautery through the eystoscope in the 
air-distended bladder, and to continue its use from time to time so as to test 
the efficiency of this mode of treatment. 
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Excision.—The ideal mode of treatment of a tubercular ulcer, which is not 
relieved by the simpler plans just detailed, is its exposure and excision, 
followed by suture. This is easily practicable through a longitudinal supra- 
pubic incision without opening the peritoneum. The best way to expose the 
bladder extraperitoneally is first to distend it with air in the knee-chest posture. 
By this means the peritoneum is pushed up so far that on cutting down 
through the fascia just above the symphysis, the bladder appears as an ovoid 
organ about the size of a small fist. In case an extensive exsection is neces- 
sary, the entire organ down to its base in front and at the sides is easily 
dissected out and isolated. It is well before incising the vesical wall to detach 
the fat and connective tissue enveloping it. It is better to remove old ulce- 
rated areas by cutting through the entire thickness of the bladder walls when 
this is feasible. The bladder is incised parallel to the abdominal wound, and 
its edges temporarily stitched to the skin surface to keep it from dropping 
out of easy reach during the operation; then in the more superficial cases of 
the disease the mucosa may be extensively excised, being cut through a short 
distance from the affected edges and detached by a blunt dissection. Any 
little patches of sound mucosa must be carefully left, as they will materially 
aid in the rejuvenation of the mucosa, acting like grafts on the skin surface. 

R. Bardenheuer (Centralbl. f. Gyndkol., 1894, Bd. xviii, p. 336) has even 
excised the entire mucosa without interfering seriously with the bladder func- 
tion. It is a question whether in such cases the new mucosa grows out from 
the urethral and ureteral orifices, or is reproduced from minute portions left in 
numerous little depressions. When the disease extends deeply into the vesical 
walls, the tubercular area must be cut out, and the edges then brought together 
by interrupted catgut sutures, as in the treatment of a vesico-vaginal fistula. 

When the tubercular area is about one of the ureteral orifices, the operator 
must determine whether the upper urinary tract of that side is affected; if it is 
not, the area may be excised and the ureter turned into the bladder at a point 
farther back. | 

It will be best in these cases not to leave a suprapubic drainage opening. 
The incision into the bladder through which the operation has been conducted 
should be sewed up independently of the abdominal incision, by using a series 
of interrupted catgut sutures, or, better still, sutures of fine silk, about four to 
the centimeter, catching only the muscular walls. The abdominal incision 
should be closed by interrupted silkworm gut or silver wire sutures, leaving 


room for a tiny drain; the bladder should be drained through the urethra for 
five or six days. 


If the sutures tend to come away through the bladder, they may be exposed, 
cut, and taken out through a No. 12 or 14 vesieal speculum. 

Exfoliative Cystitis.—The expulsion of a part or of the whole of the mucous 
membrane of the bladder sometimes occurs as a form of eystitis (cystitis 
exfoliativa). This is a disease to which women are peculiarly liable, 
although it is also, rarely, seen in men. : 
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There is a clear and excellent account of a case in Nicholas Tulp’s “ Observa- 
tiones medicae ” (Amst., 1762, lib. 2, cap. xlvii1), under the title membrana 
lapidescens (membrane turning into stone). Gerbreghta Rotaria, thought 
to have a calculus, finally passed a large membrane covered with little stones 
and with a perforation in the middle, so that the urine could escape through it. 
But some pieces of the membrane remained behind, and until nature freed her 
from them, she suffered excessively. The fibers of the bladder being relaxed, 
there was an involuntary escape of the urine, which was finally relieved by 
tissue-strengthening medicines. 

The causes of such a detachment of the mucous membrane are various, 
the commonest being retroflexion of the gravid uterus, which 1s found in 50 per 
cent or more of the cases; other causes are protracted birth (25 to 30 per cent), 
the pressure made by a myoma choking the pelvis (see A. Gottberg, [nauq. 
Dis., Kiel, 1892, and Fr. Vahle, Inaug. Dis., Marburg, 1895), retention of 
urine, and in one case the injection of a strong saline solution into the bladder 
(Begouin, Jour. de méd de Bordeaux, t. xxii, p. VSS 2 

The common factor underlying all the various causes is probably the 
ischemia produced by pressure, for the cutting off or lessening of the vesical 
blood supply results in an ischemic necrosis, with or without an infection. 

The detached membrane may be extruded entire or in small pieces; the 
mucous surface may be so altered by the necrotic changes that it is recog- 
nizable with diffieulty, and its surface is often studded with uric acid erystals. 
Adhering to it are often found more or less extensive portions of the muscular 
coat, and in the worst cases the peritoneal coat is also involved; in this way 
three grades of the affection are established (H. Boldt, “ Suppurative Exfolia- 
tive Cystitis,’ Amer. Jour. of Obstet., vol. xxi, 1888, p. 361). 

H. S. Cocram reports a case of a woman four months pregnant (Medical 
News, Phila., vol. lxiii, p. 683) in which the bladder was distended to within 
an inch of the ensiform cartilage, where the entire mucosa became detached 
and was expelled, and the openings for the ureteral orifices could be seen in 
it. The patient was able to leave the hospital in twenty days, and recovered 
completely. 

The clinical history shows frequent micturition and overdistention of the 
bladder, often with dribbling, associated with a retroflexion of the gravid uterus, 
or a pelvic tumor, or else following a difficult childbirth. Schabert reports a 
case (St. Petersburg med. Woch., Bd. xix, p. 873) following the birth of twins. 
The bladder becomes exceedingly tender, and there is an acceleration of the 
pulse with fever, together with all the disturbances usually associated with a 
severe septic process. 

In a case of my own, where an overdistention of the bladder followed ovari- 
otomy, portions of the mucosa were cast off, the patient had a high fever and 
became insane; she was put into an asylum where she died more than a year 
later from pulmonary phthisis. | 

The urine, at first turbid, becomes fetid, and in a few days pieces of the 


468 AFFECTIONS OF THE URETHRA AND BLADDER. 


membrane are expelled; when the membrane becomes detached and endeavors 
to escape entire, it may block the internal urethral orifice for a time, causing 
a renewed retention of the urine. Its expulsion may be brought about with 
ereat pain and straining, and after this there is a more or less permanent drib- 
bling of the urine. In some cases, the bladder regains its function in time to 
an unexpected degree; in others it is never able to hold more than a little urine 
at a time. 

Death may oceur from sepsis, or from one of the complicating conditions, 
such as peritonitis, or pyelitis from an upward extension of the infection, or 
later from uremia. | 

The diagnosis is made by recalling the clinical history of the case, asso- 
ciated with a cystitis and discharge of the vesical tissue. On examining the 
base of the bladder by the vagina, it is found thickened and tender, and in cases 
where the loosened tissue obstructs the urethra, the catheter may perforate this 
and let out a lot of foul urine from behind it. The difference between these 
septic cases with such a history, and the prolapse of the vesical mucosa occurring 
mostly in children, is so marked as to need reference only. 

The treatment must first be directed to the condition which causes the 
retention, if it is still active, and, secondly, to the condition of the bladder 
itself. If the uterus is retroflexed and incarcerated, the patient must be put : 
under an anesthetic, if necessary, in order to reduce the flexion, when it may 
be kept in place by an appropriate vaginal pack. 

Tf the pelvis is choked by a myoma, an effort should be made to dialed it 
into the abdomen. If this can not be done, it will scarcely be advisable to open 
the abdomen and remove the tumor until ane vesical symptoms have subsided. 

The bladder itself must be carefully watched to prevent any large accumu- 
Jation of urine in it, and when the membrane is in the process of detachment 
and expulsion it is best to assist nature by gentle traction, and cutting off any 
protruding portions. If the membrane chokes the urethra and prevents the 
escape of urine, the accumulation will be voided by passing a glass catheter 
through it. 

After the early acute symptoms have passed off, the patient will be greatly 
benefited by washing out the bladder two or three times daily, using a warm 
boric acid solution, and the irrigation must be kept up as long as pus and bac- 
teria are present in the urine. 


TUMORS OF THE BLADDER. 


A variety of tumors is found in the bladder in women, but they are not so 
frequent in men, the proportion being about one to three or four. They may 
be grouped according to their clinical significance—that is, their tendency to 
remain localized or to invade the surrounding face as benign and malignant 
(see G. Clado, “ Traité des tumeurs de la vessie,” Paris, 1895, p. 63). 

1. The benign tumors are papilloma, fibroma, denon: myoma, and der- 
moid cyst. 
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2. The malignant tumors are carcinoma and sarcoma. 

The malignant group further includes all forms of tumors of a mixed 
nature, except fibro-myoma, and all forms of degenerated tumors. 

If we bear in mind the several component tissues of the bladder walls—the 
mucosa, submucosa, and the muscular layer—and examine the various neo- 
plasms found there from the standpoint of origin, they may be classified as 
follows (Kiister, Sam. klin. Vortr., 1886): 

1. Connective tissue tumors of the mucosa and of the submucosa: Papil- 
loma and fibroid polyp, mucous polyp, sarcoma. 

2. Tumors of the muscular tissue: Myoma. 

3. Tumors of. the glandular tissue and epithelium: Adenoma, epithe- 
lioma. | 

Tumors are furthermore primary when they originate in the bladder, and 
secondary when they extend to the bladder from other organs. The secondary 
tumors are naturally of the malignant type; the commonest form is carcinoma 
of the cervix uteri which advances to the bladder. 

Nothing whatever is known as to the etiology of primary vesical tumors. 
J. Albarran (“ Les tumeurs de la vessie,” Paris, 1892) is of opinion that the 
chronic irritation produced by the presence of micro-organisms is an efficient 
cause. : 

The villous outgrowths covering the interior of the bladder (vesica vil- 
losa), in some cases associated with calculus, are undoubtedly the product of 
mechanical irritation, but these can scarcely be called neoplasms in the strict 
sense of the word. | 

Clado has shown that the normal bladder contains vill, which throws light 
on the frequent association of villous outgrowths with all variety of bladder 
tumors. 

Secondary tumors of the bladder are not usually metastatic in the ordinary 
sense, but invade it by contiguity of tissue. In men, most of these tumors are 
furnished by the prostate and the rectum, and in women the enormous fre- 
quency of cancer of the cervix uteri is the occasion of the frequent. involvement 
of the base of the bladder. I have seen the most extensive sarcoma of the . 
genital system from the vagina through the uterus and out onto the peritoneum, 
without any bladder affection. | 

The seat of vesical tumors is found more frequently in certain areas than in 
others. The places of predilection are exhibited in Féré’s table, where, out of 
107 cases, there were in the base of the bladder alone, 25; attached to both base 
and the walls together, 13; on the posterior wall, 17; close to the right ureter, 
5; close to the left ureter, 8; anterior wall, 2; anterior and superior wall, 1; 
right or left lateral walls, 4; multiple tumors, 12; diffuse tumors, §, ete. 

Out of 634 cases of polypi, Fenwick (British Medical Journal, 1888, vol. 
ii, p. 666) found that the tumors were single in 60 per cent and multiple in 
the remaining 40 per cent. 

Albarran (ut supra, page 61), in an analysis of 82 cases, found that the 
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tumors were single in 61 and multiple in 21 of the cases, a proportion of about 
75 per cent. | 

One of the most important statistical subdivisions of these tumors, from a 
clinical and a therapeutic standpoint, is that which is based on the nature of the 
attachment of the neoplasm to the vesical walls. Albarran (ut supra, page 53) 
found in seventy-eight personal observations of tumors of the epithelial type (an 
which are included all the commoner forms—the papillomata, cysts, adenomata, 
and epitheliomata) that they were attached as follows: Pedunculate, 28; sessile, 
9: encephaloid (infiltrating), 31; cancroid (mammillated, bossed, ulce- 
rated), 10. 

No two writers are precisely agreed in their classification of these tumors, 
and in many of the reported instances the diagnosis has been made purely from 
the macroscopic appearances, which accounts for the enormous preponderance 
of tumors described as “ papillomata,” a term that: really includes fibroid, 
adenoid, and malignant epithelial growths. Although it is true that a benign 
erowth may exist in the same bladder with a malignant one, or that a benign 
erowth may become malignant, this transition would not be noted so frequently 
‘n the literature if careful microscopic examinations were made in all cases. 

Papilloma.—As J. Orth (“ Lehrb. d. speciel. Pathol. Anat.,” Berlin, 1889, - 
Bd. ii, p. 214) very properly says, the general name papilloma may be given 
to the group of pedunculate tufted tumors as long as we do not know to which 
special class the growth belongs ; it may be either a benign papillary 
fibroma or a malignant papillary cancer. We see from this that the 
term papilloma is often employed simply to describe the form and general 
appearance of the tumor, without conveying any information as to its real 
character. | 

Tf, on the other hand, we limit the term papilloma to the group of benign 
tumors, we are met with the further diffieulty as to the propriety of the name 
according as we consider the tumor primarily an outgrowth from the epithelial 
or from the connective tissue. | 

If it is a tumor of the submucous connective tissue, covered by the mucosa 
and pushing out into the cavity of the bladder as it grows, then the proper name 
is papillary fibroma (Virchow, 1885); this view makes the papillomata 
one of the group of fibromata, which differ among themselves in possessing more 
or less connective tissue. ; 

Clado, on the other hand, considers papillomata as epithelial growths of the 
mucosa of an exogenous type—that is, one in which the epithelium is confined 
to the exterior. This classification groups them with the adenomata and estab- 
lishes also a certain relationship between them and the epitheliomata, which 
are of the endogenous (ingrowing) type. 

The benign papillomata are made up of a framework of connective tissue, 
more or less abundant, richly supplied with blood vessels, and covered every- 
where with the vesical epithelium. They usually have a tufted, villous, branch- 
ing appearance, and are so vascular that the name “ villous angioma” has been 
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given to them. Sometimes the interspaces between the prolongations are filled 
with detritus, when the fungating appearance is lost. 

They occur at any age—from six and nine months (Stein) to seventy-seven 
years (Gaillard) ; they may be either single or multiple, and they frequently 
complicate other tumors. 

Clado distinguishes three varieties—the villous, the pedunculate, and the 

eoronoid. The villous papilloma appears in the form of filaments growing 
from the surface of the mucosa, and they are more or less grouped. When the 
whole bladder is covered by them the name vesica villosa (Kiister) has 
been given it.’ These filaments assume a shape like that of a finger or ribbon, 
cylindrical or conical, and often subdivide once or twice. The pedunculate 
polyps, constituting the commonest form, are grouped on a cylindrical pedicle 
which may be several centimeters long. In the coronoid form the affected por. 
tion of the bladder has the appearance of a number of crests closely applied 
and looking like a cock’s comb. 
* Tn all benign papillomata the pedicle never passes beyond the limits of the 
mucosa, however thickened or infiltrated this may become by inflammation, 
although the base of the growth may sometimes contain muscular tissue. The 
size of a papilloma varies from that of a pea to a walnut; rarely they are as 
large as a hen’s egg. | 

Fibroma.—The fibromata or fibroid polyps form a group of benign tumors 
in which the connective tissue elements are in excess. They are less frequent 
than the papillomata, which have but a scanty fibrous framework and appear to 
occur oftener in men than in women. 

The tumor is usually pedunculate, its surface is smooth or slightly lobu- 
lated, and the pedicle is generally a delicate one. When the tumor is sessile and 
situated within the bladder wall, its connections with surrounding tissue are 
such that it can be enucleated. Although the pedicle and the mucous surface 
of the tumor are vascular, the interior is but poorly supplied with blood vessels. 
The fibromata often enter the group of mixed tumors by undergoing a myxoma- 
tous degeneration (see F. Schatz, “ Fibromyxoma teleangiectodes vesice,” ete., 
Archi f. Gyn.; 1876, Bd. x, p. 356). 

Adenoma.—The adenoma is a benign epithelial tumor of the glandular type, 
rarely met with; it is sessile or pedunculate, and has a smooth, lobulated, or 
papillary surface. When sessile, the tumor can be easily enucleated with the 
finger without hemorrhage. 

It is difficult, in the ight of our knowledge of the histology of the bladder, 
an organ which is remarkably deficient in glandular elements, to account for 
the origin of these tumors; for this reason Klebs and others have insisted that 
these growths must, in the male, take their origin in the prostate gland. R. Kal- 
tenbach (Langenbeck’s Archiv fiir klin. Chir., 1884, Bd. xxx, p. 659), however, 
has described a papillary adenoma which he removed by a vesico-vaginal incision 
from a woman forty-four years old, the origin of which Prof. Bostrém traced 


to the mucous erypts of the bladder. Von Fritsch has also described a fibro- 
dl 
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adenoma of the bladder in a girl three years old; it was covered with a calculous 
deposit and filled the whole bladder. These cases, of course, show that such 
tumors do occur in the bladder independently of the prostate. 

The adenoma may be either sessile or pedunculate, and its wh smooth, 
lobulated, or villous. | 

Clado cites exceptional cases where “ adenomata” (cylindrical-celled epi- 
theliomata) have relapsed after extirpation, and infiltrated the bladder walls 
like ordinary epitheliomata. This rare occurrence must be distinguished from 
the tendency to relapse in situ after incomplete extirpation, a trait wean the 
adenomata share in common with the simple papillomata. 

Myoma—Myoma is one of the rarer vesical tumors, first described by Vir- 
chow (“Die krankhaften Geschwiilste,” Bd. iii, p. 121, myocarcinoma). It 
takes its origin in the muscular coat of the bladder, and is therefore made up 
of smooth muscular fibers with more or less connective tissue, and grouped or 
interlacing as in uterine myomata. The tumor either develops out into the 
bladder cavity upon a thick pedicle or it remains sessile. 

W. T. Belfield (Wien. med. Woch., 1881, No. 12, p. 329) has described a 
new variety of external vesical myoma denice in a woman fifty years old. 
Tt was ovoid in form, 2 by 1 by 2 em., and attached to the outside of the muscu- 
laris by four strands made up of blood vessels and muscular tissue. , 

J. Verhoogen (Centralb. f. Harn und Seaxual-Organe, 1895, p. 1382) de 
scribes a like case, occurring in a man aged twenty-three years. The tumor at 
the operation was found to be about the size of a child’s head. It arose from 
a pedicle, just above the prostate gland, and extended backward and upward, 
almost filling the pelvis. Microscopically it was found to be a fibro-myoma. 

Cases are also described by Felix Terrier and Henri Hartmann in the 
Revue de chir., Paris, 1895, p. 181. 

The mucous covering fi the vesical myomata is s intensely congested, and 
the remaining muscular coat of the bladder hypertrophied. eras of the 
surface is rare. 

Cystic Follicles—Small cysts are sometimes found on the inner aieeace of 
the bladder, due to an occlusion of the mucous follicles; they appear scattered 
or in groups, forming little translucent elevations from 2 or 3 mm. in size up 
to the size of a split pea; I have observed these in a case of chronic cystitis. 
On touching a cyst with the point of a knife the contents immediately escape, 
and the only trace which remains is a slight hemorrhage from the base. This 
affection has been called vesical herpes. Malignant tumors also often 
undergo cystic degeneration. 

Dermoid Cysts. feeroeeniice cysts of the bladder are so rare that Orth (ud 
supra) says that only one well substantiated observation exists, that of Sir 
James Paget (“ Surg. Path.,” 1853). Albarran cites a case of Boucher (Soe. 
anatomique, 1840) somewhat doubtfully, stating that there was a cyst contain- 
ing a fatty liquid at the top of the bladder, and communicating with it by a 
narrow opening. 
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Outside of these rare observations, cases have been recorded in which der- 
moid cysts outside of the bladder ie Sanger, Archiv f. (ryndkol., 1879), or 
~ ovarian dermoids, have discharged their contents into this organ, and hairs 
have escaped by fie urethra (pilimiction). | 

In the group of malignant tumors we find two types of tumors repre- 
sented—the epithelial type, the carcinomata, and the connective tissue type, the 
—sarcomata. The most frequent are the carcinomata, and these are commonest in 
men as primary tumors of the bladder, while in women they invade the bladder 
as secondary tumors extending from the uterus. 

Carcinoma.—The carcinomata consist of two kinds of tumors, the first made 
up of the squamous and the second of the cylindrical celled epithelium; they 
are characterized by a tendency to infiltrate the bladder walls and invade all 
surrounding tissues. ‘The tumors thus formed are usually multiple, and pro- 
ject into the lumen of the bladder, where they are covered with villosities 
(“villous cancer”); again others are mulberry-like in appearance (see Plate 
III, Fig. 2). There are often several larger masses with broad pedicles, and 
a Pinber of small tumors near by. 

The infiltrating form of epithelioma without meine. is rarer than the 
vegetating villous form; the friability of these tumors is especially marked. 
In some cases the epithelioma can only be shown to have infiltrated the tissues 
by a microscopic examination (the larvaceous or masked form of Guyon). The 
surface is less frequently ulcerated in epithelioma than in carcinoma. 

The carcinoma appears in the forms commonly known as encephaloid, scir- 
rhus, or colloid cancer. The ulcerations most commonly observed in the infil- 
trating form arise either from fatty degeneration or interstitial hemorrhage or 
gangrene. 

The walls of the bladder not involved in the new growth are hypertrophied, 
partly from the thickening of the muscular coat, and partly from an interstitial 
sclerosis, the product of irritation (Clado). 

Cancer of the bladder exhibits the same tendency as does ‘cancer of the body 
of the womb to remain localized for a long time in its own viscus, an important 
fact bearing upon the operative treatment. 

These cancers are liable to undergo certain changes: inflammation easily 
supervenes in the exposed lowly organized tissues, ee ecinlis after instrumental 
interference; cystic degeneration is common on the surface or in the walls of 
the growth, and gangrene may follow interstitial hemorrhages in infected cases. 

Sarcoma.—'he vesical sarcomata form a group of rare tumors of the con- 
nective tissue type, malignant in character. 3 

The ‘first description was given by Guersant (Arch. gén. de med., 1853, 
second series, p. 311), and since that time but few cases have been added to the 
literature. Albarran and Clado out of a large experience have only observed 
three instances. | 

MecWeeney (British Med. Jour., vol. i, 1893, p. 647), under the title 
of “Spindle-celled Sarcoma of the Urethra,” reports a case, which from 
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the description that follows was apparently a pedunculate sarcoma of the 
bladder. 

The patient, a woman aged thirty-two years, had suffered from pain on 
micturition for some months, and was admitted to the Mater Misericordiz Hos- 
pital under the care of Dr. Madden and Mr. Hayes, who found a soft vascular 
tumor projecting from the urethral orifice, and traceable along the roof of the 
urethra up into the bladder. On removal, it proved to be a typical spindle- 
celled sarcoma. 

Sarcoma appears to oceur about one-third oftener in women than in men, at 
almost any period of life from early childhood up to fifty-nine years of age. 
The tissue in which the neoplasm takes its origin is probably the stroma of the 
mucosa, which ordinarily contains round, embryonic cells. 

The tumors are usually multiple, and almost always sessile, varying oreatly 
in size and having, as a rule, a smooth surface; the color is red, violaceous, or 
even blackish. The parts of the bladder adjacent to the base are usually infil- 
trated. In women the sareoma is especially prone to extend out through the 
urethra, appearing at the external orifice. 

Myxoma.—Myxoma is a form of degeneration grafted upon one of the pri- 
mary forms of tumors; it 1s always found, therefore, in a mixed form. ‘The 
commonest are the myxo-fibromata and the myxo-sarcomata. 

Such myxomata are usually pedunculate and occur im groups; they are 
commonly found in early life, grow on the floor of the bladder near its neck, 
and present much the appearance of nasal polyps; they are more vascular, how- 
ever, as well as firmer. Owing to their situation, one of the tumors may easily 
escape from the urethra and appear at the vulva. | | 

The tissue of the myxomatous tumor is made up of embryonic cells and 
myxomatous cells with anastomosing prolongations ; the capillaries are numer- 
ous, and elastic fibers are found abundantly. They show. a remarkable ten- 
dency to return rapidly after removal (see Schatz, Archiv f. Gyndkol., Bd. x, 
1876, on “ Fibro-myxoma”’). | 

Clinical History of Vesical Tumors.—In their earlier stages the symptoms of 
tumors, both benign and malignant, are much alike. As a malignant tumor 
progresses, the emaciation and constitutional symptoms become pronounced 
features in the case, but these features may be simulated to some extent by a 
benign tumor associated with cystitis and hemorrhages. 

‘The earliest and the commonest of all symptoms characteristic of vesical 
tumors of every kind is a decided tendency to bleeding from the bladder. 

Clado has demonstrated, by an analysis of a series of cases, that a cystitis 1s 
the first symptom in 8 per cent of the papillomata, in 20 per cent of the sarco- 
mata and myxomata, and in 25 per cent, of the carcinomata and epitheliomata. 

Tn a few cases retention or incontinence of urine are the first indications of 
the growth. 

Hemorrhages from the bladder may appear in the form of urine more 
or less deeply discolored by blood, or in the form of clots, or it may be dis- 
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covered only upon making a microscopic examination of the urine (colorless 
hemorrhage). They appear, persist, and disappear, to reappear without any 
apparent cause whatever; sometimes the urine remains bloody for years; in 
other cases a hemorrhage comes on after exercise, or some violent motion, as 
horseback riding. Little decolorized filaments and irregular clots of blood col- 
lecting on the interstices of the tumor and finally washed away by the urine are 
characteristic of villous tumors. Epithelial cells and fragments of the tumor 
may be found adherent to such clots. 

When a large hemorrhage takes place, and the blood accumulates in the 
bladder, the distention may be so great as to reach even as high as the um- 
bilicus. 

Frequent micturition is another common symptom due to the pres- 
ence of a tumor; the increase in frequency at first may scarcely be noticed, 
but later the bladder may require to be emptied every few minutes. When 
_eystitis is superadded, this, of course, of itself induces both pain and frequency. 

Suppression of the urine is brought about mechanically by a 
pedunculate tumor which lies near enough to the urethral orifice to cover it 
and interfere with the flow, or when the tumor is attached farther away from 
the orifice, but has a long pedicle. A tumor so placed as to press habitually 
upon one of the ureteral orifices, will in time cause a hydroureter and hydro- 
nephrosis of that side. A retention of the urine may be caused by a distention 
of the bladder with blood clots, and if the pressure from this source continues to 
increase, the urine may be even prevented from entering the bladder (anuria) ; 
the patient under these circumstances suffers from great pain and straining. 

Pain is not a common symptom except when clots accumulate in the 
bladder, or when there is a coincident cystitis, which is one of the commonest 
complications liable to arise at any time, and exceedingly obstinate, rarely dis- 
appearing so long as the tumor remains. 

Prognosis.—tThe ultimate outcome varies, of course, with the nature of 
the tumor; the benign cases run on for years and do harm by the severe hemor- 
rhages, by the diminished capacity of the bladder, due to the presence of the 
tumors, or by the cystitis, which may be intense in its character and may travel 
upward, producing a pyelonephritis. 

The malignant neoplasms destroy life in the course of a few years or sooner, 
according to the rapidity of their growth and to the occurrence of hemor- 
rhages, cystitis, ulcerations, gangrene associated with renal infection, pyemia, 
or peritonitis. 

Diagnosis.—The diagnosis of a vesical tumor is made by (a) a study 
of the history; (b) examination of the urine; (c) palpation of the bladder; 
and (d) a direct cystoscopic inspection. 

Although the direct examination gives at once a positive diagnostic answer, 
the remaining means of investigation should not be neglected. 

The history is, as a rule; in no respect characteristic. 

The examination of the urine shows the presence of blood; and if there is 
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cystitis, pus and micro-organisms as well as various crystals, and, rarely, bits 
of the tumor will be found. Larlier writers laid great stress on finding these 
pieces of the neoplasms, and judged from them the character of the disease. 
The opinion now held is that even when the presence of a tumor may be 
inferred in this way, no definite conclusions can be drawn as to its nature, not 
even as to whether it is benign or malignant. 

One of the rarest symptoms, only observed in connection with vesical 
tumors, is the spontaneous coagulation of the urine (fibrinuria) after escape 
from the body, due to an excess of fibrin discharged with the blood into the 
bladder. 

The use of a catheter to bring away a piece of a neoplasm in its eye is too 
uncertain, and the use of a curette, guided solely by touch, is too dangerous 
to be practiced, now that other simple and safe diagnostic measures are always 
available. 

Palpation of a bladder emptied of its urine may give interesting informa- 
tion by revealing a localized thickening of the tissue, when a tumor of a size 
and consistency sufficient to be felt bimanually is present. Touch is especially 
valuable in the case of malignant tumors, in determining whether the disease 
has already passed beyond the hmits of the bladder. In such a case the exami- 
nation must be made with especial care through the lateral vaginal fornices to 
find any fixation on the side of the pelvic walls; and through the rectum to find 
any enlarged glands on the pelvic walls, or between the external and internal 
iliac arteries, or even up on the common iliac artery. 

Direct Inspection.—This mode of investigation at once gives a positive 
answer to several important queries in the diagnosis: (a) Whether or not a 
tumor is present; (b) whether the tumor is single or multiple; (c) the seat 
of the tumor; (d) its size, form, and color; (e) the kind of pedicle; (f) 
any complicating conditions, such as calcareous incrustations, cystitis, and 
ulceration. : | 

If examination pains the patient, it will be best to anesthetize her, and 
then, after emptying the bladder, to put her in the knee-chest position and 
introduce a No. 9 or 10 speculum. The examiner, looking into the air-dis- 
tended bladder in this position, will see pendent any tumors springing from 
the trigonum or the base. By a minute investigation he will be able to deter- 
mine in most cases the chances of a successful operation, although it may not 
always be possible to distinguish with certainty between malignant and non- 
malignant growths. 

In general it will do to recall the fact that the simple papillomata have 
small pedicles, while the pedicle of a simple epithelioma is much stouter, and 
in a sarcoma it is quite broad. Any nodules about the base of the tumor will 
also be detected and should be regarded with suspicion. 

The presence of a cystitis or of any ulceration of the surface of the bladder 
complicates an operation. When the tumors are found clustered around the 
neck of the bladder they may be looked upon as certainly malignant. 
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Operative Treatment.—There is but one way of treating vesical 
tumors, and that is eradication of them by operation whenever possible. A 
palliative plan must be adopted only when the condition of the patient or the 
extent of malignant disease forbids operation. 

The conditions most favorable for operation are general good health, urine 
clear from infection, albumin, and casts, and a single tumor with a pedicle. 
In old age, and in childhood under five years, the tumor is almost certainly 
malignant and inoperable. 

Before proceeding with the operation it is important to gain an exact 
estimate of the patient’s general condition, and to have made one or more 
thorough cystoscopic examinations for the purpose of studying the peculiarities 
of the tumor. 

The avenues of extirpation are: (a) By the dilated urethra; (b) by a 
vaginal incision; (c) by suprapubic incision; (d) by Pare i vaphtoms : (e) the 
removal of the entire bladder (cystectomy ). 

The choice of the mode of operation will depend on the size of the tumor 
and its pedicle, on its seat, and on the presence of such complications as mul- 
tiple tumors, infection, anemia, and extreme prostration. 

The least dangerous ways of operating are by the dilated urethra and 
through a vaginal incision. 

The suprapubic incision is more formidable on account. of the risk of open- 
ing the peritoneum and urinary infiltration or infection of the loose cellular 
tissue, and the symphyseotomy is the most formidable of all. 

The operation in a particular case may be no more than the severance of 
a delicate pedicle setting free a tumor, or it may involve the resection of a por- 
tion of the mucosa, or a portion of the entire bladder wall, or in extreme cases 
the sacrifice of the whole bladder. 

(a) By the Urethra—Simon (Samm. klin. Vortr., 1875, No. 88, p. 8) 
has shown that the urethra may be safely dilated to a diameter of 2 cm. after 
making two lateral incisions in the posterior margin of the external urethral 
orifice to keep it from tearing at this its narrowest part. A series of dilators, 
differing 1 mm. in diameter is then passed in, beginning with a No. 8 or 10 
and ending with No. 20. After this the largest speculum (No. 20) may be 
inserted and the tumor exposed for operation. Through a speculum of this 
large size we may safely remove most of the pedunculate tumors of the blad- 
der, either by the galvano-caustic loop, or by using a delicate, properly bent 
cautery knife. 

In employing either of these means to extirpate the growth, it is possible, 
under the control of the sight, to adjust the loop or to use the knife so as to 
effect an amputation close to the bladder; this avoids leaving any portion of 
the pedicle behind, and produces also a slight destruction of tissue on the 
bladder wall itself, sufficient to prevent recurrence of a benign growth. 

A tumor Rada in this way must be carefully examined acer oie ee 
and if it is found to be malignant the operator must be prepared to resect a 
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portion of the bladder wall through a vaginal or a suprapubic incision as soon 
as inspection shows there is any evidence of return. Sessile tumors and infil- 
trating growths can not be treated in this way. 

(b). The vaginal route (colpocystotomy) is best when a limited portion of 
the bladder wall has to be excised with the tumor. It is easier to operate in 
this way upon the upper portion of the bladder when the vaginal outlet is 
relaxed and the anterior wall naturally tends to drop down; it is awkward 
and difficult with a tight vaginal outlet. 

To make the vaginal incision the perineum is retracted and the cervix fixed 
with tenaculum forceps; the base of the bladder is then cut through onto a 
sound introduced through the urethra, and the incision enlarged, if need be, 
forward to the internal orifice and back to the cervix. An easy way of open- 
ing the bladder and exposing the tumor is found by placing the patient in the 
knee-chest posture, allowing the bladder to become filled with air, and then 
incising the septum as described on page 460. The edges of the incision are 
now drawn apart and the neoplasm, already located cystoscopically, is drawn 
through the opening into the vagina, everting with it the contiguous portion of 
the bladder wall. If it occupies but a small area, it may now be excised piecce- 
meal, suturing step by step, and, if the bleeding is free, tying the sutures as 
they are passed. If the area of excision is a larger one, and if the cut goes 
deeply into or through the bladder wall, it will be best to transfix the wall in 
several places at a distance from the field of operation, to hold it in place while 
the extirpation and suturing are going on; by doing this the great risk of 
hemorrhage and delay from the open wound pulling back into the bladder will 
be avoided. 

If the field of extirpation lies in the neighborhood of the intravesical por- 
tion of a ureter, it will be safer to insert a bougie beforehand so as to protect it. 

(c) Suprapubic Incision (hypogastric route)—By this avenue tumors of 
larger size may be safely extirpated and the operation securely controlled 
throughout when it 1s necessary to ae any considerable portion of the 
bladder with the tumor. 

The important practical questions whether the bladder may be safely sutured 
so as to avoid the risk of peritonitis after cutting into it on the peritoneal side, 
and whether any considerable part of the bladder may be removed and the 
defect made good by ‘proper suturing, can be readily answered by some of the 
accidents met with in removing large myomatous uteri. I have several times 
cut into the bladder and closed the incision with interrupted sutures without 
any ill consequences. In one case I cut off a piece of the bladder as big as the 
palm of my hand, and closed the defect by Be sutures in the muscular 
coat without any after-effect. 

The bladder may be exposed either by a transverse incision, which gives 
more room, or by a vertical incision in the median line; the disadvantage of 
the transverse incision is the severance of the recti muscles and the liability of 
the wound to gape open during the healing. If it is possible to avoid it, the 
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peritoneum ought not to be opened, on account of the increased dangers of infec- 
tion, dangers which are greatly multiplied when cystitis is a complication. 

The incision begins just above the symphysis pubis and is made 6 or 8 em. 
(25 to 3 inches) long. The prevesical space is exposed, and the peritoneum 
is pushed up off the anterior abdominal wall, so as to expose the vault of the 
bladder; if the pelvis is a deep one and the abdominal walls thick, it is well to 
fill the bladder beforehand with water so as to bring it within easy reach, just 
under the incision. In a thin patient there is no difficulty in picking it up and 
opening it. A vertical incision is now made through the muscular and mucous 
coats of the bladder long enough to give plenty of room to get at the tumor 
and handle it easily. When the tumor lies deep down in the pelvis and is 
hard to reach, the steps of the operation will be greatly facilitated by tempo- 
rarily attaching the sides of the incision in the bladder to the skin of the 
abdominal incision, so as to hold the whole bladder well up in view and within 
easy reach. | | ! 

Superficial tumors covering a wide area may be extirpated by incising the 
mucosa on all sides and dissecting *it up so as to remove it with the tumors. 
Almost the whole of the vesical mucosa may be taken away and yet it will 
regenerate, but wherever little islets or strips of sound mucosa can be left, this 
should be done, as the new mucous membrane starts to grow from these centers. 
As much of the defect as possible should be covered in by drawing together the 
remaining mucous membrane with a continuous catgut suture. 

When the disease goes deeper than the mucosa it is safe to excise even the 
entire thickness of the bladder wall, if necessary trenching on its peritoneal 
portion as well. In this way a large part of the bladder, a half or even two 
thirds of it, may be resected, and the portion remaining will be able in great 
measure to maintain its function. After cutting through the walls, the rest 
of the bladder can be loosened from its attachments by a blunt dissection with 
fingers or a knife handle. On the vaginal side, although adhering more closely, 
the bladder can be detached in the same way without opening the vagina. All 
bleeding vessels should be tied at once with catgut. | 

After resection, the wound must be accurately closed, when possible, by 
interrupted catgut sutures applied close together, after which the bladder is 
kept empty from six to eight days by drainage through the urethra. The way 
in which the sutures are tied will depend on the position of the tumor; when 
this is situated on the base or on either side they may all be tied inside the 
bladder, but when the growth is at the vault they should be tied on the outside. 
Each suture tied on the outside should grasp the muscular surface alone; those 
on the inside should include the mucosa too. When the peritoneum is cut, this 
should be drawn over the line of sutures to form an additional protection to 
the abdominal cavity. 

If the tumor occupies the site of one of the ureteral orifices it will be easy 
to extirpate it, first cutting off the end of the ureter, if necessary, and trans- 
planting it into a part of the bladder posterior to the wound. I should do this 
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by puncturing the bladder wall on that side where I wished to introduce it, 
loosening the ureter and bringing it through the opening. The new ureteral 
orifice should be cut obliquely and attached to the bladder, in its new position, 
by four or five fine catgut sutures. The wound made by taking out the tumor 
may then be closed by interrupted catgut sutures, taking in all layers. After 
closing the bladder wound perfectly, the abdominal wound should be brought 
together by silkworm gut sutures through the eee and catgut through the fat 
and the skin. 

If the wound in the bladder can not be perfectly closed, it is necessary to 
use a gauze drain above the pubis as well as by the ‘methine so as to avoid 
urinary infiltration of the tissues; when the wound begins to close down to a 
small opening a rubber tube may ranlaes the gauze. 

Sonnenburg (Berl. klin. Wochenschr., 1884, No. 52) describes a resection 
of the bladder in a woman for a aN eer The tumor on the anterior 
wall of the bladder was 3 or 4 em. in diameter, and had an ulcerated surface. 
A suprapubic incision was made, the bladder freed, and the tumor excised, 
leaving only a part of the posterior wall and the base of the bladder with the 
ureters. The peritoneum, which had been opened, was brought together by 
suture, and the bladder drained, both by the urethra and through the abdominal 
wound, which was left to close by eerste The patient survived the opera- 
tion five weeks. 

(d) Symphyseotomy is used to secure a large field of operation where the 
tumor is situated at the neck of the bladder, but the bladder in women is so 
aceessible by the suprapubic route that it can hardly be necessary in any case 
to resort to so serious a procedure. | : 

(ec) Cystectomy.—The removal of the entire bladder is required when its 
whole wall is occupied by a malignant growth, but it rarely happens that a 
patient with such extensive disease is in condition to stand such an operation, 
even if the disease has not extended beyond-the bladder. 

The following case of cystectomy admirably devised and successfully prac- 
ticed by K. Pawlik (Centralb. f. Gynakol. Beilage, 1890, p. 113) deserves care- 
ful study as a model on which to base any similar attempts in the future; 1t was 
conducted by the following steps: Transplantation of the ureters into the vagina ; 
extirpation of the bladder; construction of-a new bladder out of the vagina. 

The patient had complained of painful micturition and bloody urine, and 
the removal of a vesical polyp was followed by relief for a time; but later, 
papillary growths of the bladder, accompanied with hematuria, gave so much 
distress that Dr. Pawlik determined to remove the entire bladder. 

On August 3, 1889, he performed a preliminary operation—the establish- 
ment of uretero-vaginal fistule. Having introduced a Simon speculum into 
the vagina and sounds into the ureters to mark them out, he dissected them 
free from the bladder by a vaginal incision 2 em. long, tied silk ligatures around 
them on the vesical side, split them open longitudinally, and then sutured the 
openings with fine silk sutures into the upper part of the vagina; he then cut 
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off each ureter below the ligature. The discharge from the bladder no longer 
receiving any urine, was at first a thick, brownish et but later 1t contained 
nothing but some mucus. 

Three weeks later the bladder was extirpated; after eit preparing the 
field of operation he filled the bladder with an iodoform emulsion, and. intro- 
duced into the ureters elastic sounds with mandarins. He then made an in- 
cision 10 em. (4 inches) long in the linea alba, extending down to the symphysis 
pubis, and then, without cutting into the peritoneum, he detached the distended 
bladder easily on all sides, except at the artificial ureteral openings into the 
vagina. Here there was considerable hemorrhage, which was controlled by 
tampons. Having dissected the entire bladder free down to the urethra, he 
finished the operation of removing it by the vaginal route. A transverse in- 
cision was made in the anterior vaginal wall just above the urethra, and the 
emptied bladder was drawn through this opening and severed in the plane of 
the internal urethral orifice. As the papillomata grew thick about the orifice, he 
dissected away the mucosa widely around this point. 

The urethra was finally fitted into the vagina by suturing its anterior wall 
to this transverse vaginal incision, and attaching the remaining portion to the, 
lateral and posterior walls of the vagina, which was now denuded around its 
entire circumference. This had the effect of converting the vagina into an 
artificial bladder, and of retaining the entire urethra as its outlet. The 
abdominal wound was drained. 

The suprapubic fistula was long in closing, as was also a fistula behind the 
urethra, and there was at one time an obstruction of the right ureter. This 
was, however, relieved, and a quantity of urine escaped. The patient recoy- 
ered and with a small fistula had good control of the new vaginal bladder, which 
had a capacity of 400 ce. 
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AFFECTIONS OF. THE URETERS. 


i. Anatomy (p. 482): 1. The abdominal portion of the ureter. 2. The pelvic portion of the 

ureter. ‘ 

2. Physiology (p. 483). 

3. Methods of examining the ureters (p. 484): 1. Inspection. 2. Palpation. 3. Catheteriza- 
tion: (a) Instruments used; (b) introduction of speculum and location of ureteral orifices;. 
(c) introduction of the flexible silk catheter; (d) how to secure urine from both ureters at 
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_ Tubercular ureteritis (p. 512)::1. Symptoms. 2. Diagnosis. 38. Operative treatment. . 
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ureter. 

9. Ureteral calculus (p. 537): 1. Form and situation. 2. Symptoms. 3. Diagnosis. 4. Oper- 
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wall of the ureter; (b) ureteral fistula at the base of the bladder; (c) ureteral fistula at the 
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ANATOMY. 


Tue ureters (see Figs. 27-29, Chap. IV) are two symmetrically disposed, 
flattened, whitish cords, lying in the loose connective tissue behind the abdom1- 
nal and pelvic peritoneum, from 25 to 30 cm. (10 to 12 inches) long. The left 
ureter is longer than the right because of the higher position of the left kidney. 
Each ureter is funnel-shaped at the renal pelvis, follows an irregularly curved 
course, and terminates at a little eminence (in the knee-chest posture) in 
the bladder at the end of the inter-ureteric fold. The diameter of its lumen 
is about 3 mm., and is uniform throughout except at each extremity, where 
there is a slight narrowing. The abdominal portion is from 2 to 38 cm. (} to 
1+ inches) longer than the pelvic portion. 

The course of the abdominal portion of the ureter, from renal 
pelvis to pelvic brim, starts out from the kidney 4 em. (13 inches) from the 


median line, curves forward over the psoas muscle and then inward until it 
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reaches a point, at about the middle of its length, from 2.5 to 3 em. (1 to 14 
inches) distant from the median line; here it diverges slightly outward and 
crosses the pelvic brim 3 em. (14 inches) from the median line. 

Throughout the larger part of its abdominal course it hes upon the great 
psoas muscle, which it crosses obliquely. It holds no important relationship 
to any other vessels until joined at about the middle by the ovarian veins and 
artery. On the right side, above the brim of the pelvis, it lies behind the 
caput coli and the ascending colon; on the left side it lies behind the sigmoid 
flexure at the brim, and above this behind the descending colon. 

The whole of the abdominal portion of either ureter can be exposed through 
a lateral incision without injuring any important structure, gating any ves- 
sels, or opening the peritoneum, by simply lifting up the ascending or descend- 
ing colon and drawing the bowel toward the median line. 

At the brim of the pelvis each ureter les upon the common iliac artery, 
crossing it at about 3 cm. (14 inches) from the middle of the sacral promon- 
tory; just below this it crosses the common iliac vein as it drops into the pelvis 
beside the internal iliac artery, and usually behind it. 

The ovarian vessels cross the ureter, and leave it at the brim as they enter 
the top of the broad ligament. 

Within the pelvis the ureter pursues a sigmoid course, running at 
first behind the peritoneum of the posterior lateral pelvic wall, close to the 
internal iliac artery, then turning forward and crossing under the uterime 
artery, and passing through a sort of membranous foramen at the base of the 
broad ligament halfway between the cervix and the pelvic wall, nearer to the 
cervix on the left side. Beyond the cervix it runs at first parallel to the upper 
anterior vaginal wall, which it crosses, to pierce the bladder wall obliquely for- 
ward and inward, ending at the ureteral orifice at the trigonum vesicae. 

The landmark for the first part of the pelvic portion of the ureter is the 
internal iliac artery. The ureter can be found on a rectal examination lying 
just behind the artery, which it sometimes crosses so as to lie in front Ghat: 

In its relation to the vaginal walls the lower ends of the ureters may be 
located by the “ ureteral folds” seen on the anterior vaginal wall. 


PHYSIOLOGY. 


The function of the ureters is simply to transmit the urine from the pelvis 
of the kidney to the bladder. This function is an active and not a passive one. 
The urine first accumulates in the renal pelvis and then enters the ureter inter- 
mittently, where it is caught and carried down by a peristaltic wave about 2.9 
em. long, which travels the length of the ureter every ten to twenty or thirty 
seconds. As the wave passes, there is a distinct vermicular movement, at first 
a contraction, then a lengthening of the ureter, which moves forward under its 
peritoneal cover. I have seen this phenomenon repeatedly in the course of 
operations. I have also excited the wave movement by light tapping, or by 
lifting the ureter up, pinching, and dropping it; this act may also excite a 
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reverse peristalsis. Each ureteral contraction is signalized at the orifice of the 
ureteral catheter. by the sudden expulsion of a few drops of urine, or if the 
caliber of the catheter is quite small, by a jet lasting two or three seconds. 
An observer watching the vesical orifice of the ureter with the patient in the 
knee-chest position sees little jets of urine spurting out every few seconds. 
The inner coat of the normal ureter is not sensitive to the contact of the flexible 
silk ureteral catheter as it is introduced. 


METHODS OF EXAMINING THE URETERS. 


The ureters can be examined by inspection, palpation, catheterization, and 
sounding. 

Inspection.—But one portion of the ureters, the vesical orifices, can be 
seen by a cystoscopic examination without a pteliminary operation. When the 
patient is in the knee-chest position, a distinct ridge is often seen on the vesical 
mucosa extending from each ureteral orifice out to the pelvic wall, which corre- 
sponds to the lower extremity of the ureters. I have exposed and examined the 
vaginal portion of the ureter by an incision extending from the vault half- 
way down through the antero-lateral vaginal wall. By separating the edges 
of the incision, the ureter will be found in the loose cellular tissue just above 
the vagina, close to the pelvic wall. It can be located with greater ease if a 
hougie has been placed in it beforehand, converting it into a hard cord easily 
distinguished. 

The posterior pelvic and lower abdominal portions on either side can readily 
be inspected, when the abdomen is opened, by drawing the sigmoid flexure 
toward the right side to expose the left ureter, and by lifting up the caput 
coli and drawing it also to the right to expose the right ureter. The ureters 
appear as whitish, flat cords, often with a little tortuous artery coursing down 
each, beneath the peritoneum, and lying close to the inner side of the ovarian 
vessels at the brim of the pelvis. If not seen, the ureter can be found by 
picking it up just above the brim of the pelvis with the ovarian vessels and the 
adjacent cellular tissue; the ovarian veins collapse at once on pressure, and the 
artery 1s small, but the ureter forms a distinct flat cord readily recognized 
by touch. ‘This cord is easily followed by touch and sight down over the 
pelvie brim, and then, by holding it out from the pelvie wall and floor, a sort 
of meso-ureter is formed, and it is traceable as far forward as ‘the uterine 
artery: 

If there is much fat in the abdomen it is sometimes hard to find the ureter. 
In such cases I pick up a fold of peritoneum overlying the common iliae artery 
near its bifurcation and incise it for 2 or 3 em. (}$ to 1 inch). By drawing 
apart the edges of this incision and getting rid of the fat and then looking 
closely, the ureter will be found beneath. If necessary to trace it farther, it 
may be held up and the peritoneum split up or down, laying it bare. 

~The abdominal portions of the ureters can be laid bare for inspection by 
incising the peritoneum reflected over the ascending and descending colon on 
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the outer side, where there are no vessels; then, by displacing the colon toward 
the median line, the ureter is exposed on the psoas muscle. 

I have also inspected the entire abdominal portion of the ureter through an 
incision beginning in the flank in front of the quadratus muscle and extending 
down just above and parallel to the brim oz the pelvis as far as the anterior 
superior spine. This can be done most conveniently when the kidney is removed 
and detached from everything but the ureter. By pulling the ureter so as to 
make it tense, its course is easily followed by the finger down in the loose cellu- 
lar tissue. It is important to do this in tubercular disease of the kidney in 
order to see if the ureter is also involved, or in the case of a suspected stone 
in the ureter. | - 

Palpation.—The whole pelvic portion of the ureter is accessible to palpa- 
tion in two ways—either by the vagina or by the rectum. 

By the vagina the ureters are most accessible to palpation at their lower 
extremities, from the bases of the broad ligaments beside the cervix down to 
the terminus in the bladder. To palpate the ureter the bladder and rectum 
should be empty, and the patient should lie on her back with flexed thighs. The 
index finger is now carried high up into one of the vaginal fornices, pushing 
it upward and outward toward the pelvie wall, which is then gently stroked 
downward and backward. The ureter feels to the finger tip like a flat cord 
which is constantly slipping away. The cord is palpated again and again, the 
finger being brought nearer the outlet each time, and so tracing the course of 
the ureter down the pelvic wall to the point at which it passes between the 
anterior vaginal wall and the bladder. 

Sometimes the ureter will be found lying close to the pelvic wall, and at 
others in the loose cellular tissue several millimeters distant. When the ureter 
is out of easy reach, it can be better felt by a bimanual examination, the 
upper hand pressing down through the abdominal wall. By this maneuver 
the abdominal hand displaces the organ slightly, and at the same time offers 
a plane of resistance against which the ureter can be readily palpated by the 
vaginal finger. In advanced pregnancy, where the head is low in the pelvis, . 
the ureters are markedly displaced, and can be felt with extraordinary distinct- 
ness against the child’s head. 

In palpating its lower extremity the ureter is distinguished by its direction, 
its size, its consistency, and its mobility. It may be confused with an obturator 
artery pursuing a course parallel to the vagina, but the artery is small and 
round, and it will be felt to pulsate. The obturator nerve lying parallel to 
the course of the ureter may be traced down. to the obturator foramen; pulling 
on the nerve produces pain. The sharp tendinous arch of the levator muscle 
may also be mistaken for the ureter, but a closer palpation will correct this 
source of error, as well as the impression at first produced by strands of the 
‘internal obturator muscle. 

The ureter lies loosely in its cellular bed, and so can be sometimes displaced 
downward 1 or 2 cm., and if a hand rests over the abdominal portion at the 
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pelvic brim in a thin patient, when a finger draws down the vaginal end and 
lets it snap back, like a cord of a bow, the impulse may sometimes be felt at 
the brim of the pelvis. 

The normal ureter can only be palpated with certainty through intact 
abdominal walls at the pelvic brim when the walls are extremely thin. I have 
felt them distinctly through the lax umbilical ring immediately after ehild- 
birth. A diseased ureter, usually extremely sensitive, can be readily located by 
the pain on pressure at its point of transit from the abdomen into the pelvis. 

To make this examination the patient lies on her back with shoulders raised 
on a pillow and thighs moderately drawn up; the large bowel and bladder 
must be empty. The examiner stands on the side he wishes to palpate and 
begins by making a gradually increasing deep pressure through the abdominal 
walls until the promontory of the sacrum is found; 3 em. (14 inches) to the 
right or left side of this point and a little below it, is the point at which the 
ureter crosses the pelvic brim. By making deep pressure through the semi- 
lunar line over the brim at this point in an oblique direction from above down- 
ward, and sliding the fingers up and down, the patient will at once complain 
of pain, and possibly of a desire to urinate if the ureter is inflamed. <A large 
diseased ureter—tubercular, for example—will feel through a thin abdominal 
wall like a stout cord rolling under the fingers. 

The abdominal portion of an inflamed ureter above these points may be 
traced by following the line of tenderness developed on making deep pressure. 

By the rectum the ureter can be felt from the pelvic brim to the pelvic 
floor through the empty bowel; the left ureter is the more accessible. The 
pelvic floor is invaginated by strong pressure and the finger carried up to the 
bifurcation of the common iliac artery, from which point down the internal 
iliac artery is easily followed. Guided by these landmarks, the finger palpates 
carefully behind and close to the internal iliac artery until a flat. yielding cord 
(the ureter) is detected, which can be traced at first downward and then for- 
ward. A ureter whose walls are thickened can be still more readily found and 
palpated. If the ureter is not found in this way, it can be palpated with per- 
fect ease throughout the whole pelvic course by first placing a hard-rubber 
bougie or a catheter within it. 

Tn abdominal operations, when the broad ligament is opened, if the ureter 
is not marked out by a catheter lying in its lumen, it may be found by touch 
alone by separating the anterior from the posterior layer of peritoneum, car- 
rying the thumb and forefinger deep down to the pelvic floor, and then gather- 
ing up the cellular tissue and letting it slip out between the fingers; after a 
few efforts the ureter will be distinctly recognized, and then easily traced in 
its course into the anterior part of the pelvis. 

Catheterization. The most important means of investigation at our com- 
mand is catheterization; by this we may establish the existence of a stricture, 
a hydroureter, a pyoureter, or a calculus of the ureter, we may secure evi- 
dence of disease of the kidney above, or settle the question as to whether one 
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or both ureters are involved; catheterization also gives precise information as 
to the extent and location of the disease. 

We are able by catheterization to receive directly from the ureter the urine 
discharged from the kidney, without contamination with the surface of the 
bladder and urethra, and before mixture with the urine from the opposite kid- 
ney. By catheterizing both ureters and leaving the catheters in place, the urine 
from both kidneys may be collected separately, throwing the bladder for a time 
entirely out of use. Catheters may be left in place for several hours, or even 
in exceptional instances, as suggested by Dr. I. Henrotin, for three or four 
days. The utmost pains must be taken throughout to avoid the introduction 
of septic matter into the ureter by the catheter. ; 

The best way to catheterize the ureters in women is under an atmospheric 
distention of the bladder, secured by posture, and a direct inspection of the 
ureteral orifices through a cystoscope. 

The following instruments are required: 

A conical urethral dilator; several specula with obturators, Nos. 8, 84, 9, 
93, 10; a light; a head mirror; an evacuator; long recurved mouse-toothed 
forceps; a ureteral searcher; flexible ureteral and renal catheters; a metal 
ureteral catheter; hard-rubber bougies; and a series of dilating catheters. 

A description of the urethral dilator, various specula, light, mirror, evacu- 
ator, forceps, and searcher, used also in examination of the bladder, has been 
given in Chapter XVII. 

Flexible Catheters.—Flexible catheters which readily follow the curves 
of the ureters and do not injure them during introduction, are used to drain 
the urine from the ureters; they can easily be carried beyond the pelvis into 
the abdominal portions even as far as the kidneys; there is also no danger in 
their use of hurting the patient, or of the catheter slipping out during the 
subsequent manipulations necessary to put the patient in a satisfactory position 
in the bed, when the catheter is to be left in for any length of time. 

Two kinds of flexible catheters are made, ureteral and renal, differing only 
in length, the former 30 cm. (12 inches) and the latter 50 em. (20 inches) 
long. These catheters are made of woven silk, many times coated with varnish 
and rubbed down until they have a highly polished surface. The end of the 
catheter is blunt and conical, with a large oval eye 2 em. (# inch) from the tip. 
Both kinds are made in diameters which run from 1} to 3 mm. The fol- 
lowing sizes are furnished: 14, 2, 24, 24, 23, 8. The name of the size specifies 
the diameter in millimeters. 

It is possible, in almost all cases, to introduce a catheter into the ureter 
through one of the plain cylindrical cystoscopes without anesthesia and with- 
out any, or but slight, dilatation of the urethra. The bladder should be dis- 
tended with air by the knee-chest or elevated-dorsal posture and illuminated 
by a simple reflected light (see Chapter XVIT). ; 

A wire stylet is necessary to give the catheter the needed stiffness during its 


- introduction into the ureter. ‘The catheters should be kept dry and straight. 
32 
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If they are bent they tend to crack and blister, and little scales 
rise which cut like a knife. After use each catheter should be 
thoroughly cleansed by forcing through it with a syringe a warm 
bichloride of mercury solution (1 to 1,000), followed by warm . 
water. After septic cases it must be sterilized by boiling two 
minutes in pure water, after which it should be laid away in a 
sterilized towel or cloth in a warm place and kept quite straight 
four or five days until thoroughly dried, when it may be put away 
in a case until wanted for further use. It is especially important 
to make sure that no particles of dirt are left in the lumen of the 
catheter; macroscopic particles can be detected by the interference 
with the flow of water from end to end, as well as by holding the 
catheter up to the light and inspecting.its lumen in this way. It 
is my habit to preserve my catheters in bulk in a simple, stout 
glass tube 2.5 cm. in diameter plugged at the ends with cotton. 
A little sterilized soapstone powder keeps them from adhering to 
one another. In addition to this I keep a case of 
catheters of different sizes ready for immediate use, 
each one of which is inclosed in a glass tube 1 cm. 
in diameter and a few centimeters longer than the 
catheter, and plugged at both ends with sterilized 
cotton. In a warm house the catheters will be stiffer 
for use if they are laid in the refrigerator for an 
hour. A convenient way to carry these tubes about 
is in a case made of two pieces of canvas stitched 
together lengthwise so as to form a series of com- 
partments, each one of which accommodates a glass 
tube. The case is stiffened at the sides by a piece 
of stout wire sewed in the edges, keeping it from 
bending and breaking the tubes. 

The Metal Ureteral Catheter.—A metal 
catheter is sometimes useful when the ureter is 
strictured at its lower end or when its canal is 
tortuous. Under these circumstances a flexible 
catheter may refuse to enter, but a metal catheter 


Fig. 275.—LEFT-HAND FIGURE, 
Lona MetTaut URETERAL 


CATHETER FOR THE LOWER 
PART OF THE URETER. 


Used chiefly in stricture of 
the vesical end of the ureter. 
The short metal catheter with 
the rubber tube is often used to 
eollect the urine from one side 
when a long flexible catheter 
can not be carried up to the 
kidney. A catheter 4 to 1 mm. 
smaller in diameter than that 
shown in the figure is usually 
used. 


can be carried through the constriction and up a 
twisted canal guided by the sense of touch. 

The catheter is 29 em. (12 inches) long and 
24 mm. in diameter, slightly curved, and with a 
small, blunt, olive point at its ureteral end. Three 
oval eyes, 1 by 2 mm., back of the point afford a 
free exit for fluids. The outer end of the catheter 
is slightly curved to carry the fingers clear of the 
lumen of the speculum during the introduction ; 
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a plug attached by a chain keeps any fluid in the ureter from escaping until 
the catheter is introduced. 

Dr. Reynolds, of Boston, has had a flexible metal catheter made of block tin. 

Ureteral Bougies.—Solid metal bougies, 30 em. (12 inches) long and 
shaped lke the metal ureteral catheters, are often serviceable in testing the 
permeability of the lower end of the ureter, or in recognizing a calculus in its 
pelvic portion, or in locating and dilating a stricture in the ureter not far from 
the bladder. I have had a series of these bougies made 2 mm. in diameter, 
with a bulbous enlargement about 7 mm. back of the point, varying in size in 
the different numbers of the series from one which is but slightly larger than 
the shaft of the bougie itself up to one 4 mm. in diameter. 
I have tested whalebone and found that, on account of its 
elasticity, it does not make a good ureteral bougie. The 
best bougies are made of hard rubber 2 mm. in diameter 
and 50 em. (20 inches) in total length. There is a slight 
narrowing below the end which is rounded off into a point 
shaped like an olive. The handle, large enough to be 
taken conveniently between the thumb and forefinger, is 
6 cm. (24 inches) in length and passes easily through the 
No. 8 vesical speculum. This bougie easily adapts itself 
to the curves of the ureter and can be pushed on up into 
the pelvis of the kidney without danger. It becomes more 
flexible when warmed. 

The ureteral and renal catheters are also made without 
any eye for use as flexible bougies; these are the safest in 
performing hysterectomy, on account of the liability of 
the hard rubber to break when bent suddenly and sharply. 

I have also had a long hard rubber bougie made with 4 
a little notch running lengthwise at the tip on two sides, Fic. 276—Carnerer 
intended to catch and hold the dental wax with which the 1 aa ea 
end is coated when the bougie is used as a searcher for a Apa emoal 
renal calculus. If a calculus is present and the bougie ses ah ache Sa Seca 
comes in contact with it, the shining impressionable sur-  £0uged on coming into 
face of the wax is scratched, and the scratch marks can 
be seen under the lens of a low magnifying power. A silk renal catheter 
tipped with wax detects the stone equally well, and so serves the double pur- 
pose of bougie and catheter. 

Dilating Catheters.—The dilating catheters are used to dilate ureteral 
strictures near the bladder. They are nickel-plated metal tubes, 25 em. (10 
inches) in length, slightly curved at the tapering conical point, which is well 
rounded and blunt so as not to hurt the ureteral wall. The slight curve, which 
is shown in the picture, facilitates the introduction through a stricture. There 
are four eyes, arranged in pairs, one eye below the other on opposite sides of 
the catheter, and located within 2 cm. of the end. The outer end of the catheter 
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is curved in an opposite direction from the curve of the point, so as to keep 
the fingers out of the way during introduction. At the outer end there is a 
little bulbous enlargement to hold rubber tubing slipped over it; a plug and 
chain are attached to keep the catheter closed until introduced. The sizes vary 
in diameter from 24 to 6 mm., the difference between the sizes being half a mm. 

Introduction of the Speculum and Location of the Ureteral 
Orifices.—The bladder is first emptied of its urine by voiding it in a sitting 
or a standing posture. The evacuation is more complete when it is so voided 
than when drawn by catheter in the dorsal posture. The patient is then placed 
on a table in the knee-chest or elevated-dorsal position, the labia separated, 
and the urethral orifice exposed and cleansed 
with a boric acid solution to avoid carry- 
ing surface contamination into the bladder 
on introducing the speculum. 


= 


—S—> 


SSS 


We 


memes 


Fic. 277.—SouNDING THE LEFT URETER WITH THE SEARCHER BEFORE INTRODUCING THE CATHETER. 


The patient is in the elevated-dorsal position, and the electric headlight is used to illuminate the bladder. 


A bladder speculum, No. 8, 9, or 10, is introduced as described in Chapter 
XVII. The light is then reflected into the bladder, and illuminates the poste- 
rior wall. The speculum is next withdrawn until the internal urethral orifice 
begins to close over the end, when it is pushed farther in, about a centimeter, 
and turned from 25 to 30 degrees, either to the right or left, while the handle 
is dropped to bring the base of the bladder into view. The ureter itself, or 
the area immediately adjacent to it, now lies within the field of vision, about 
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1.5 em. (4 inch) distant from the end of the speculum. In thin patients the 
dorsal posture works very well, but in a patient of medium size the bladder 
may not distend well until she assumes the knee-chest position. Stout women 
must always be examined in the knee-chest posture. : 

In virgins and nullipare the bladder walls balloon out so much upon atmos- 
pheri¢ distention that. the base is carried up toward the sacrum, and becomes 
so markedly concave that the ureteral openings can scarcely be seen; if the 
patient is in the knee-chest position, the observer has to drop the handle of 
the speculum to such an extent that he 1s 
obliged almost to bring his head under the 
pelvis to find them. This difficulty will be 
obviated by first introducing into the vagina 
a little speculum, not more than 1 to 13 cm., 
which lets in the air and causes the anterior 
vaginal wall to drop down, bringing the base 
of the bladder into the plane of vision. If 
the distention is still too great after this 
maneuver, the difficulty may then be over- 
come by introducing within the vagina a 
cotton pack large enough to hold the anterior 
wall down, or a small inflatable rubber bag, 
or an instrument shaped like a spatula with 
a strongly curved handle to make pressure 
on the vaginal wall and bring the. ureteral 
- orifice into view. 

While the ureter is generally found at an 
angle of from twenty-five to thirty degrees 
with the urethra, it may be either more or 
less. I have often seen it upon simply carry- 
ing the speculum straight into the iodine ra eeTs Uae in GonioMeEroR iro 
without deviating more than from three to Ce ey ee ae 
five degrees to the right or left. I use a she toe, eae THE INTERNAL be se 
simple device, figured in the text as a gont- 
ometer (see Fig. 278), to measure the angle between a line connecting the 
ureteral orifice with the internal orifice of the urethra and the axis of the 
urethra. The zero line of the goniometer is held in the line of the urethra 
while the long arm points to the ureteral orifice, when the angle can be read 
off on the graduated are. In inflammatory cases the ureter is often drawn 
markedly to one side. : 

If the abdomen is filled with ascitic fluid, or if there is a tumor wedged 
in the pelvis, or if inflammatory disease is present, the bladder may not dis- 
tend enough to allow the ureteral orifices to be seen. In such cases the orifice 
may be sought in the dorsal position without elevation. 

The ureteral orifice is recognized as soon as it comes into the field of the 
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speculum as a fine transverse slit, 2 to 3 mm. long, like a little dark line on 
the bladder wall, not unlike a water mark in paper. At times it appears more 
distinct, owing to a slight injection of its borders. Rarely it looks like a fine 
dark point or a distinct hole. In the knee-chest position a decided eminence, 
having the form of a truncated cone, marks its site, and the opening is situated 
on top or on the anterior urethral side of this. I have called this elevation 


Fic. 279.—Passinc A METAL URETERAL CATHETER INTO THE LEFT URETERAL ORIFICE, WHICH IS EX- 
POSED IN THE LUMEN OF THE SPECULUM. ‘THE PATIENT IS IN THE KNEE-CHEST POSTURE. 


the mons ureteris. In one of my cases there appeared to be two left 
ureteral orifices, parallel and exactly alike, about 2 mm. apart, but on passing 
the catheter into the lower one on the edge of the mons instead of going up a 
ureter, it reappeared in the bladder and the false orifice was found to be a 
little bridle of mucous tissue, 2 or 3 mm. long and about as wide. 
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When the ureteral orifice is not seen at all after a careful search, it may be 
found by directing the speculum to the area where it should be, taking care 
that it is not pushed so far in as to cover it, and then with the searcher sys- 
tematically and. gently running over the whole surface feeling for it. Sooner 
or later the point catches and enters and the orifice is pt The searcher 
upon entering separates the lips of the orifice a little, making them pale and 
opening up a dark hole about 2 mm. in diameter, especially striking to an 
onlooker waiting for a demonstration of the B ahility of catheterizing the 
ureter in this way. 

Introduction of the Flexible Silk Catheter.—The location of 
the orifice is carefully noted, and while the speculum is grasped firmly so as 
to keep it in full view, the sterilized, flexible, silk ureteral catheter projecting 
a little from its glass tube, is held over the shoulder—in the left hand for the 
right ureter and in the right hand for the left ureter—and slowly guided up 
the tube, where its point is engaged in the orifice and pushed on from 10 to 
15 em. (4 to 6 inches). 

The end of the catheter must be lubricated by dipping it in a boro-glycerid 
solution before introduction, and before taking hold of the end of the catheter 
sterilized rubber finger stalls must be drawn over the thumb and forefinger, 
to avoid direct contact with the fingers, and so a possible infection of the 
ureter. If there is any inflammatory process in the bladder, the ureteral ori- 
fice must be cleansed with a pledget of cotton held by the mouse-toothed forceps, 
and the lumen of the speculum must be cleansed in the same way. 

In introducing the long renal catheter when the glass tube is not used, the 
handling of its upper part, which is to lie inside the body, may be avoided by 
first locating the ureteral orifice and then asking for the catheter. The assistant 
takes it up by the outer end from the sterilized towel in which it rests and 
hands it to the operator, who likewise receives it by the outer end, and slowly 
guides the swinging tip into the speculum and so on up into the ureteral orifice, 
when it is then easily run off from its stylet and on up the ureter. 

When the catheter is in place the speculum is withdrawn, while the operator 
holds on to the catheter to keep it from being pulled out too. If the catheter 
is to remain in but a short time the patient may stav in the same position; 
otherwise she should be carefully turned over on her back or side, avoiding any 
pull on the catheter. 

In many cases where a catheter not larger than 2 or 2.25 mm. is used to 
wash out the pelvis of the kidney the fluid only distends the pelvis a little 
and then begins to run down the ureter and back into the bladder outside the 
catheter. Owing to this circumstance, in cases of catarrhal pyelitis and of 
pyelo-nephrosis, it is often possible to wash the kidney out thoroughly by keep- 
ing up a continuous irrigation for from ten to thirty minutes or longer. 

After the renal catheter is inserted the patient lies on the opposite side and a 
glass catheter is inserted into the bladder. It is well to color the irrigating solu- 
tion with analine dye to demonstrate its return to the eye. On raising the funnel 
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and letting the fluid run into the kidney 
the return flow into and out of the bladder 
is noticed at an interval of from fifteen to 
seventy five seconds. The end of the cathe- 
ter is placed in a sterilized test tube to col- 
lect the escaping urine. If the tube is left 
in after the patient is put to bed, it is best 
held in an auger hole bored at an angle in 
a block of wood, as shown in Fig. 281. 


Fig. 280.—WaASHING OuT THE PELVIS OF THE KIDNEY 
By CONTINUOUS IRRIGATION. 


The renal catheter has been inserted up to the kid- 
ney (outlined through the body) and then connected 
with a funnel containing the irrigating solution. An 
ordinary glass catheter inserted into the bladder drains 
it by a short rubber tube into a bowl. Upon elevating 
the funnel, the solution runs out of the end of the renal 
catheter and circulates in the pelvis of the kidney, which 
it distends, and then escapes freely down the ureter, 
beside the catheter, into the bladder, and so out through 
the vesical catheter into the bowl. The arrows indi- 
cate the course of the fluid. 
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When the short metal catheter with a piece of rubber tubing on the end is 
inserted into the ureter for the purpose of collecting the urine of one side, it is 
best to drop a small quantity of a concentrated aniline solution into the bladder 
so as to have positive evidence that the clear fluid escaping by the catheter is 
not contaminated by the fluid in the bladder and that the catheter remains in 
place in the ureter. , 


Fic. 281.—CATHETERIZING BOTH URETERS; THE SEPARATED URINES ARE BEING COLLECTED IN TEST 
TunEes PLUGGED wiTtH CoTTON AND HELD IN A BLOCK. 


In making a thorough examination of urine collected directly from the 
ureter five things must be inquired into: 

1. The amount of fluid escaping at once upon the introduction of the 
catheter. | | 

2. The rate of flow during catheterization. 

3. Physical properties of the urine, specific gravity, ete. 

4, Chemical properties. 

5. Bacteriological condition. 
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The watch is taken out and the time of introduction noted, so that the rate 
of secretion may be determined by measuring the amount collected within a 
definite time. 

When both ureters are to be 'catheterized the speculum is withdrawn and 
re-inserted beside the first catheter, and the other orifice found and catheterized 
in like manner. : 

Another way of securing separated urines from both ureters 
at the same time is to place one of the larger ureteral catheters in one 
ureter and then carefully remove all fluid from the bladder with the suction 
apparatus and pledgets of cotton. The patient lies on her back and the urine 
drains, say for an hour, through the ureteral catheter into a vessel in the bed. 
The urine which collects in the bladder during this hour may be assumed to 
come from the other kidney if it presents different chemical and microscopic 
characteristics; it is removed either by an ordinary vesical catheter, before tak- 
ing out the ureteral catheter, or by introducing a speculum and using the suc- 
tion apparatus. . This plan needs further trial and is not available when there 
is inflammation of the bladder which contaminates the urine accumulating in it. 

A method of separating the urines from the right and left ureters without 
catheterizing the ureters has been devised by Dr. Neumann (Deutsche med. 
Wochenschr., No. 43, 1897). The patient is seated on the very edge of a table, 
with her feet on the floor or a stool. An instrument is then inserted which is 
intended to divide the bladder for a time into right and left halves, and at the 
same time to provide a free exit for each half, in this way separating the urines. 
The instrument is constructed like a catheter, 4 em. long and 1 cm. in diameter, 
with a vertical partition down the middle; this partition is continued 4 cm. 
beyond the body of the instrument, and ends in a blunt rounded point, con- 
nected with the end by two fine wires on each side. The distal end of the 
catheter ends in two little tubes, one for each side; on these tubes little graduates 
are hung to collect the urine. The whole instrument has a gentle curve, lke 
Hegar’s cervical dilators. 

The urines are separated by first washing the bladder out from one tube 
through the other, and then introducing the index finger into the vagina and 
pressing the base of the bladder firmly up against the instrument, which now 
fits snugly behind the symphysis pubis. The urine escaping from the ureters 
now flows down the tubes on the right and left sides completely separated. 

How to Obtain Uncontaminated Urine.—Sterilized urine, or 
urine free from any contamination from external sources, may be obtained by 
covering 3 or 4 cm. (14 to 15 inches) of the outer end of the sterilized ureteral 
catheter with a protecting rubber sleeve, and then introducing the catheter as 
described; the sleeve is then removed and another piece of longer sterilized 
tubing slipped over the end and used to convey the urine into a suitable ster- 
ilized glass tube plugged with cotton, resting in a block. To avoid contami- 
nating the end of the catheter by contact with the sides of the speculum, it 
may be introduced into the bladder loosely covered with a sterilized rubber 
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sleeve, which is pulled off as soon as it is well in; but I prefer simply cleansing 
the inside of the speculum with a boric acid solution. 

It is also possible to obtain uncontaminated urine after introducing the 
catheter in the ordinary way by boiling the first drop of urine appearing at 
the end with an alcohol flame held under it; the urine 
which follows this is then in no danger of contamination 
by picking up germs at this point. : 

For a bacteriological examination and cultures it 1s 
sufficient in this way to let a few drops fall directly from 
the end of the catheter on to the slide or into the culture 
tube. It is always well to test the alkalinity or acidity 
as the urine escapes. : 

How to Secure Urine from the Ureter with- 
out Using a Ureteral Catheter.—Sometimes there 
are serious objections to passing a catheter into a sound 
ureter; when, for example, the bladder 1s extensively 
inflamed, the examiner will hesitate, on account of the 
risk of opening up the ureter and of the dangers attend- 
ant upon the slight trauma under such circumstances. 
But it is almost always possible to get enough urine for 


Fig. 282.—SIEVE AND 


a microscopic and chemical examination without even Fate ger eae | aict5: 
ino 1 7 1 Ino TERING AND COLLECT- 
touching the ureteral orifice. This 1s done by putting Pte MERE Se ikon 
the patient in the knee-chest position, exposing a ureteral OF URINE CAUGHT UP 
. Sete ; is 2 ON COTTON FROM THE 
orifice, wiping it off, and then holding the end of the URETERAL ORIFICE, 
q ; : : THROUGH THE SPECU- 

speculum close up under it until a jet of urine escapes ; LUM, WITHOUT CATH- 


ETERIZING THE URE- 


the drop is caught in the lumen of the speculum and ger, 


runs down its side on to the outer lip, where it may 

be taken at once on to a slide and examined or collected in a minim graduate. 
The miscroscopic examination in this way of a drop or two may be Just as satis- 
factory as a large quantity secured by the ureteral catheter (see Twentieth 
Cent. Prac. Med., vol. i, 1895, p. 690). 

IT have had a speculum made for this special purpose (see Fig. 225, p. 365) 
with the end cut off obliquely to fit in better under the orifice in the knee-chest 
position. (See also Fig. 283.) | 

Gatheterization of the Ureters without Elevation of the Pel- 
vis and without Atmospheric Distention of the Bladder.—Under 
certain circumstances, when it is awkward, or when it consumes too much time 
to place the patient in the knee-chest position and to elevate the hips on 
cushions, I am in the habit of introducing the catheter in the following simple 
manner, without elevation, or atmospheric distention of the bladder: 

The patient lies on her back on a flat table, with thighs well drawn up on 
the body, and the bladder is emptied. The No. 9 or 10 cystoscope is Now 
introduced, its outer end strongly elevated, and the inner end turned toward 
the right or left side of the base of the bladder. The head mirror is now 
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turned so as to illuminate the portion of the wall of the bladder at the end of 
the speculum. The speculum is now withdrawn as far as the urethral orifice, 
to locate its position, and then pushed in again and turned to one side with the 
idea of bringing the ureteral orifice at once within the lumen of the speculum. 
Sometimes it can be seen immediately, even through a little layer of clear 


-Ureteral orifice 


eet 


Fig. 283.—CatcHiInG URINE As IT SPURTS 
FROM THE URETER, WITHOUT PASSING 
A CATHETER INTO THE URETER. 


The oblique speculum is convenient 
but not necessary for this purpose. Ina 
badly infected bladder this is often the 
only safe way of getting urine from a 
sound kidney. 


urine; at other times it is 
necessary to keep the speculum 
against the bladder wall, and 
then, after drying out the few 
drops of urine in it, to find the 
ureteral orifice by glding the 
instrument over the vesical mu- 
cosa. Any depression resem- 
bling the mouth of the ureter 
is first tested with the searcher, 
and then, if it is found, the 
catheter is pushed in. By in- 
troducing the flexible catheters 
in this way just before a vaginal or abdominal hysterectomy the ureter is con- 
verted into a cord easily felt throughout the operation. 

It not infrequently happens that a patient with carcinoma of the cervix, 
is so heavy that she can not be put into the knee-chest posture with the limited 
assistance at the command of the operator, or else that she is so feeble that 
the operator feels unwilling to lose the amount of time necessary to change her 
position in order to find the ureteral orifices for catheterization. Under these 
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circumstances I have often resorted to the method just described with perfect 
satisfaction. It will, however, hardly be possible for one not thoroughly used 
to the simpler way of catheterizing the ureters in the knee-chest posture, and 
therefore familiar with the exact location of their vesical orifices, to find them 
in the dorsal position with a collapsed bladder. 


Points to be Observed in Securing Separated Urines.—I use 
the word urines in the plural advisedly, to make a distinction, hitherto impos- 
sible, between the mixed urine in the bladder from both sides and that from 
each kidney separately before mixing. 

The purpose of the examination is to estimate correctly the status of each 
kidney by determining (1) its working coefficient as estimated by the amount 
of urea being secreted; (2) the existence of various morbid products, such as 
casts, albumin, pus, and bacteria. 

To reach accurate conclusions, the following points should be observed in 
catheterizing both ureters: _ 

1. The exact time of introduction of each catheter is noted. It is well to 
attach the note to the catheter on a card. 

9. The time of withdrawal is noted and also written on the card, giving the 
exact duration of the flow. 

8. The exact amount of secretion collected in the test tube is noted. 

4. It is well to compare the rate of secretion, determined by noting the 
amount of flow in a given unit of time, say from five to fifteen minutes or 
longer, with the entire amount passed in the twelve hours during which the 
examination is made. If the amount secured is too small or too large the error 
may be rectified in this way. A nervous patient, for example, will sometimes 
pass an excessive amount through the catheter. 

5. An analysis of each urine is made, investigating its physical, chemical, 
microscopical, and bacteriological characters. Especial’ attention must be paid 
to the urea as the most important representative of the physiological activity 
of the kidney. It is better to keep a book of charts for recording each analysis 
under some such plan as shown on page 500. 


Sounding the Ureters——Sounds are introduced into the ureters to find a 
stricture or an obstruction, to dilate a stricture, and to convert the soft ureter 
into a firm resisting cord, easily found and kept under the fingers during a 
pelvic operation. 

Tn most instances the catheters serve the purpose of bougies as well or 
better than a solid instrument. The catheter, for example, gives evidence of 
the passage of a stricture by the difficulty of entrance and by the bite of the 
stricture, as well as by an immediate gush of urine; the long, flexible ‘silk 
catheters serve just as well to splint the ureter and mark out its course to pre- 
vent injury during an operation. The catheter, however, can not so well detect 
and estimate the character of resistance, and the force used in overcoming it 
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ANALYSIS OF SEPARATED URINKES. 


Name, Date, 


Diagnosis, 


Right or left ureter catheterized, 
Size of catheter used, 

Time of insertion of catheter, 

Time of withdrawal of catheter, 
Amount of urine secured, 

Estimated average amount in twenty-four hours, 
Appearance of urine on withdrawal, 
Reaction, 

Sediment, 

Specific gravity, 

Albumin, 

Urea, 


Microscopic examination, 


_ Bacteria, cover-slip and cultures, 


can not be so well gauged. For these purposes I use hard rubber bougies 30 
em. (12 inches) long and 2 mm. in diameter for the pelvic portion, and 50 cm. 
(20 inches) long for the entire ureter and pelvis of the kidney. | 

These bougies are smooth and flexible, and easily follow the course of the 
ureter. The ureteral orifice is exposed as for catheterization, and the point of 
the bougie engaged. By pressing on one side or the other of the speculum the 
end may be brought to bear directly upon the ureteral orifice and slipped in. 

By a gentle Fiat movement it is carried onward and upward toward the 
kidney, easily guided by the ureter and taking all its curves. 

Catheterizing the Pelvis of the Kidney. —_The pelvis of the kidney can be 
catheterized by means of long, flexible silk catheters. 

To introduce the renal catheter, the hands are Merona washed 
and sterilized, the ureteral orifice exposed, and the catheter, taken from the 
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refrigerator or stiffened with a stylet, is coated with boro-glyceride at the end 
and slipped through the speculum and pushed on until its point is engaged in 
the ureter. The long outer end of the catheter, wrapped in a piece of sterilized 
gauze, or still lying in the sterilized towel, out of which it is drawn as it 1s 
introduced, must hang over the shoulder. The rate of introduction should be 
slow, 2 or 3 cm. at a time, and the examiner should take care to keep the end 
of the speculum close to the ureteral orifice, and watch to see that the catheter 
does not kink in the bladder or speculum. The patient may have no sensation 
at all as the catheter goes in, or may be only conscious of its end touching the 
upper margin of the pelvis of the kidney. 

When from 32 to 37 cm. (18 to 15 inches) have been pushed in beyond 
the external urethral orifice the end will lie in the upper part of the renal pelvis. 

If the catheter is soft and has to be braced by a stylet, this must not reach 
quite to the end, and as soon.as a few centimeters of the catheter are engaged in 
the ureter the stylet is pulled out for the same distance, after which the catheter 
is stripped off from the stylet and pushed on up the ureter into the kidney. 

Normally there is but little urine collected in the pelvis of the kidney, and 
it is necessary to wait a while for the catheter to fill and begin to discharge the 
droplets. The respiratory movements may be seen in the play of the drop to 
and fro as it hangs from the end of the catheter. When there is a stricture in 
the ureter or at the pelvis of the kidney there is an accumulation of urine or 
pus within the pelvis. The renal catheter relieves this retention by drawing 
off the fluid and discovers lesser grades of hydronephrosis and pyonephrosis 
which have hitherto escaped attention. I estimate the degree of hydronephrosis 
by measuring the exact amount of fluid discharged in a steady stream or by 
continuous dropping with the catheter held down so as to act as a siphon. If 
the catheter is a small one and it takes a long time to empty the sac, I then 
allow half a cubic centimeter per minute for the activity of the kidney during 
the time of evacuation. As soon as the flow begins to come at intervals it is 
evident that this is dependent on the present secretory activity of the kidney, 
and the accumulated urine has been exhausted. 

Asepsis.—The whole technique of the examination and exploration of the 
ureters must be aseptically conducted. The danger from introducing septic 
material directly into a ureter is sufficiently obvious, and is illustrated by 
numerous examples of a fatal infection ascending from the urethra up to the 
kidney. If an infection of the urethra or bladder can spread in this way, it 
eoes without saying that an infection introduced into the ureter will also 
spread. 7 

The various manipulations ought to be conducted with a care in the aseptic 
technique equal to that of any surgical procedure, so that there is no excuse 
for any ill sequel from a simple examination in a healthy case. 

The aseptic technique is divided into two stages: (1) Care of the instru- 
ments; (2) care during their introduction. 

The silk catheters must be sterilized before using by boiling two minutes 
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in plain water, and immediately after every use they must be washed with 
hot water, boiled for two minutes in pure water, and laid away on a sterilized 
towel until perfectly dry inside and out. They may also be washed out with 
a saturated solution of oxalic acid. They are then put singly, or several to- 
gether in a long sterile glass tube, plugged at each end with cotton. The metal 
catheters are sterilized in the same way as other metal instruments, by boiling 
five minutes in the soda solution (see Chapter I). 

In introducing the catheters the greatest care 1s necessary at every step 
to avoid contamination by the assistant, the speculum, the bladder wall, or the 
fingers of the examiner. | 

The lumen of the speculum and the ureteral orifice are cleansed with a 
pledget of cotton saturated with a boric acid sotna held by the mouse- POM 
forceps. 

The metal catheter is held by its outer end, avoiding at all times touching 
the end that is to go into the ureter; it is ier guided up the speculum and 
introduced. To introduce the deciie ureteral and renal catheters, the end is 
pushed a little way beyond the glass tube and dipped in boro-glycerid, the 
elass tube is then rested on the examiner’s shoulder. He now takes hold of it 
with thumb and forefinger covered with sterilized rubber finger stalls, draws 
it out of the tube, and guides it on into the ureter. By using these simple 
precautions all risk is avoided. 

Ureteral Fever.—lI have seen ureteral fever following the introduction 
of the ureteral catheter in four cases. In each of these cases the upper urmary 
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Fig. 284.—ComposIrE TEMPERATURE AND PULSE CHART OF Two CASES OF Winer ee a) FEVER PRO- 
DUCED BY INSTRUMENTATION. 


TEMPERATURE 


tract was already infected, and the urine contained pus coming from the pelvis 
of the kidney. 
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One patient had a stricture at the vesical end of the ureter and a dilated 
pyoureter and pyelitis. On two occasions, while washing out the ureter and 
kidney, in a case under treatment for some time without any change in the 
technique, the introduction of the catheter was followed by a chill and fever, 
with an elevation of the temperature as high as 104° F. The pulse increased 
in rapidity in proportion to the fever, the face became flushed, and the patient 
was restless and had severe headache. From the second day on to the fourth 
or fifth day the temperature declined to normal. During the attack chilly 
sensations were repeated daily, and there was a decided enact ners over the 
course of the catheterized ureter. 

In another case the attack began with a decided chill on the evening after 
the irrigation, which was practiced through a metal catheter injecting a bichlo- 
ride of mercury solution (1—50,000). The patient complained of pain along 
the course of the ureter and in the back, and had a hot flushed face with head- 
ache and malaise. The temperature was highest on the second day, reaching 
103° F., and declined to normal on the fourth day. In a second attack, fol- 
lowing treatment four days later, there was malaise and a temperature of 
101.8° F. on the second day, but no chill. . The temperature became normal 
on the third day. The other two cases were similar. In no case did any harm 
result. I give in the text a composite chart constructed by combining the two 
cases mentioned. 


CONGENITAL AFFECTIONS OF THE URETER. 


Anomalies of the ureter are rare, and especially rare are those which pro- 
duce disturbance of function. In their extreme forms ureteral malformations 
are found oftenest in non-viable fetal monstrosities; for example, one ureter 
has been found entirely wanting, while the other was converted into a fibrous 
cord. (Forster, “‘ Misbildungen,” Plate XXIII, Fig. 19.) 

Double Ureter—A double ureter is the commonest of all anomalies, and 
occurs in several forms; it may either start at the kidney from two distinct 
pelves, and then unite at some point below to form a single canal, or it may 
continue double all the way down, and end by two orifices in the bladder, one 
behind the other. This condition has been found on both sides in the same 
patient. The ureter starting from the upper pelvis of the kidney is the longest 
and crosses its fellow to end nearest the urethra. The duplication may, on 
the other hand, be due to a split which begins at any point below the normal 
renal pelvis, and the ureter continues double all the way to the bladder; or 
again the two canals may fuse at any point on the way down. 

An interesting case of complete duplication of the left ureter occurred in 
one of my patients and was reported by Dr. Otto Ramsay (Johns H opkins 
Hospital Bulletin, November—December, 1896). The patient (A. W., 4154), 
forty-five years of age, was admitted to the ward with an inohora kit cancer 
of the cervix and died soon after admission. Autopsy (No. 813, June 22, 


1896). 
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Anatomical diagnosis: Sloughing carcinoma of the uterus, perfora- 
tion into the rectum. Involvement of the uterus, with hydroureter and slight 
hydronephrosis. 

The two left ureters begin at the hilum of the kidney in two separate pelves, 
and run down into the pelvis side by side, closely bound together, but separate, 
to the bladder, which they enter by distinct orifices 1.5 em. apart. They are 
dilated from the point where they are involved in the cancerous growth near 
the cervix, all the way up to the kidney. Each one is about the size of the 
little finger and has clear contents. They show a marked contraction where 
they pass through the growth. The drawing on page 534 well illustrates the. 
condition (see Fig. 290). 

Such forms of duplicature have no pathological significance. Two other 
forms of malformation, however, are of the highest importance; these are the 
ectopic ureteral orifice and the dilatation of an occluded ureter. 

Ectopic Ureteral Orifice—An ectopic ureteral orifice is one located in the 
vagina, or in the urethra at the external urethral meatus, or under the hood 
of the clitoris. 

The one common symptom observed in such cases is a persistent leakage 
of urine, noted from childhood up, but varying in amount at different times as 
measured by the napkins worn. In spite of this constant discharge, the patient . 
empties her bladder at regular intervals, and the abnormal flow continues as 
active after micturition as before it. The abnormally displaced orifice may be 
either the only one connected with the kidney, or a supernumerary orifice, the 
other opening normally into the bladder. The practical importance of dis- 
tinguishing between these two allied and, to a superficial examination, similar 
conditions is evident. Sian 

Diagnosis.—In incontinence of urine not due to gross and easily demon- 
strable lesion, such, as a vesico-vaginal or uretero-vaginal fistula, the inquiry 
into the cause must be made in a careful and orderly manner in order to discover 
cases of this kind. | 

The first question to be answered is whether the involuntary discharge of 
urine comes through the urethra, and if it. does whether it 1s simply due to a 
breaking down of the sphincter fibers at the neck of the bladder, or whether 
there is some extraordinary channel of communication between the ureters or 
bladder and the genital tract. | 

If the patient is a virgin, or has never borne children, and if her bladder 
has not been subjected to any manipulative interference, and if the disease has 
existed from earliest childhood, the presumption is at once in favor of a con- 
genital malformation; if, on further investigation, a certain quantity of urine 
is found accumulated within the vagina after lying down for a while, a vaginal — 
orifice of discharge may be looked for. By drying out the vagina and placing 
in it dry pledgets of absorbent cotton, and at the same time filling the vulvar 
cleft with cotton, and waiting a few minutes, it will be easy to determine the 
fact of a leakage, by noticing the spots on the cotton, where a little urine has 
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accumulated, and this will also approximately fix the position of the opening. 
By injecting the bladder with an aniline or sterilized milk solution, its inde- 
pendence of this viseus will be demonstrated. A prolonged careful inspection 
of the area indicated by the spot of urine on the cotton will reveal the minute 
orifice through which intermittent discharges of urine occur. If the discharge 
comes from the urethra, a careful urethroscopic examination must be made 
of the entire tract from the internal sphincter down to its external orifice by 
withdrawing the urethroscope millimeter by millimeter, constantly watching 
the funnel-shaped figure of the urethra at the end of the speculum for any 
small opening’ or jet of urine. 

On finding the orifice the questions now to be answered are these: 

1. Is the abnormal opening a ureteral orifice 4 

2. On which side is it located—that is to say, to which kidney does it 
belong ? 

3. Is there a single or a double ureter? If double, is there a normal open- 
ing into the bladder ? 

4. If double, are both ureters functioning normally and equally and are 
the respective kidney regions drained and secreting equally and normally ? 

5. If double, which ureter drains the lower and which the upper pyramids 
of the kidney under consideration 4 

First, it is a ureteral orifice if, when the bladder is injected with a colored 
solution, none of the fluid escapes by the opening, demonstrating its independ- 
ence, and if, in spite of the passage of urine at regular intervals from. the 
bladder, little jets of urine are seen coming from the orifice, with intermissions 
not longer than a few seconds. 

Second, the assurance that the opening is ureteral is given, and also the 
answer to the question on which side it is located, and therefore to which 
kidney it belongs, by passing a long renal bougie through the opening up into 
the pelvis of the kidney from 25 to 30 cm. or more, and then by observing to 
which side of the cervix uteri the bougie turns, as well as by palpating the 
bougie through the vagina and rectum. 

The third question, whether it is a single or double ureter, 1s answered by 
placing the patient in the knee-chest position, introducing. a No. 10 vesical 
speculum, and looking for the ureteral orifices within the bladder. If the 
orifices are found on both sides in normal position, it is evident that the ureter 
is supernumerary or split. 

The fourth question, whether both ureters are functioning equally and nor- 
mally, can only be answered by catheterizing each of them. To establish the 
fact that both ureters run to a single kidney, the operator has at his command 
several distinct methods of investigation. The first method is to inject sterile 
salt solution colored with methylene blue through the catheter up to the point 
where the renal pelvis is so distended that an attack of pain is brought on. 
As we have already shown, under such circumstances the pain will be located 
in the kidney drained by the ureter through which the injection is made. In 
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a case such as we have under consideration the pain resulting from the injec- 
tion would be located by the patient in the same side, whichever ureter was 
injected, thus proving that both ureters go to the same kidney. An equally 
valuable method is that where, with both catheters im situ, a skiagraph is 
taken. It is best to have lead-impregnated catheters. If the ureters go to 
a single kidney, the skiagram will show the catheters plainly, going up, side 
by side, to the same point. The urine from the two catheters is collected and 
the manner of ejection is studied; the pelves are measured by injection, as 
well as the amount of reflux. 

The fifth question: if double, which ureter drains the lower and which 
the upper pyramids of the kidney, becomes of importance in certain cases 
where the urine from one kidney is perfectly normal and that from the other 
+3 diseased. J have had several cases of this kind, one of great interest being 
a case where the upper ureter drained the tubercular upper pole of the kidney 
and the lower ureter drained a normal lower pole. In such a case the diag- 
nosis could be made before operation by injecting a 20 per cent solution of 
xeroform into the diseased side and taking an X-ray photograph. The other 
side could then be injected and another photograph taken. These skiagraphs 
are markedly clear. 

These various points in diagnosis are of practical importance in determining 
the nature of the operation to be performed. 

When the opening is at the urethral orifice, the anterior wall of the vagina 
may present a characteristic, prominent, curved ridge, which covers the ureter, 
as in the case of Dr. F. H. Davenport, of Boston (Trans. Amer. Gyn. Soc., 
1890, p. 843), in which the orifice was in the posterior wall of the external 
urethral orifice. W. H. Baker’s case opened similarly about two lines to the 
left of and below the urethra (Boston Med. and Surg. Jour., Dec., LAPe yet 
was not determined in either of these cases whether the ureter was double, 
but this could now be done either by examining the bladder eystoscopically 
and locating two intravesical orifices, or by passing a renal catheter up the 
ectopic ureter, filling its pelvis with xeroform solution, and taking a skiagraph, 
as already noted above. 

Erlach reported a case before the Vienna eynecological society, December 4, 
1888, in which he found post mortem a right ureter double throughout, each 
ureter starting in a separate pelvis above. One of the ureters opened naturally 
‘nto the bladder and the other into the urethra just below the internal orifice. 
In spite of this, there was no history of incontinence. 

A case of congenital anomaly of the ureter has been observed by Baum, in 
which the supernumerary opening was close to the external urethral orifice. 
The normal orifice was seen upon opening the bladder from above. 

In a case of Massari (Wien. med. Wochenschr., 1879, No. 33) a child 
four years old, with a preternatural vaginal anus, suffered from constant 
leakage of urine, the cause of which was only explained post mortem, when 
the kidneys were found to be fused across the vertebral column. The right 
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ureter was normal throughout, but the left one had no vesical orifice; instead, 
it passed the bladder in its course and discharged by a minute orifice just under 
the prepuce of the clitoris. The vagina was double and the uterus normal. 

Treatment.—The object of the treatment is to get rid of the constant 
leakage by turning the urine into the bladder. ! 

Two plans in general have been tried to effect this. First, by dissecting out 
the extremity of the ureter from its bed and turning it into the bladder, and, 
second, by making a suprapubic incision into the bladder and then opening the — 
ureter beneath the base of the bladder and establishing a communication between 
the two, after which the distal end of the ureter beyond the opening may be 
ligated. The suprapubic incision is closed at the end of the operation. 

In case the ureter is double and the ectopic opening is draining a portion 
of the kidney which contains no active normal tissue, as shown by the urinary 
examination, it would be proper to try the plan of ligating the abnormal ureter 
at the most convenient point in its course. The operator should introduce a 
flexible renal catheter as a guide and then incise the vaginal wall somewhere 
from 2 to 3 em. above the abnormal orifice, thus laying bare the ureter, which 
should now be carefully dissected from the surrounding tissues and freed on all 
sides sufficiently to allow its ligation. The ligatures employed may be either 
silkworm gut or fine silk. When tied, they should be dropped, and buried by 
closing the incision into the vagina. ? 

According to the plans pursued by Baker and Davenport, the ureter is dis- 
sected out from its external orifice back to the base of the bladder by splitting 
the vaginal wall, exposing the abnormal canal, and carefully freeing it on all 
sides from the cellular attachments. When it has been freed up to a point 
under the base of the bladder corresponding in position to that of the normal 
ureteral orifice, an incision is made through the vesico-vaginal septum into the 
bladder, a little less than a centimeter in length. The end of the ureter which 
has been dissected out, is now cut off, and the new orifice slit up for about 6 mm. 
to make a larger opening. The end is then turned into the bladder through the 
opening, which is closed by two or three silkworm gut sutures extending through 
from the vaginal surface to the vesical mucosa. The uppermost suture is made 
to include the muscular coats of the ureter at a point about on a level with its 
opening into the bladder. Another fine suture below this penetrates the vesico- 
vaginal septum for a short distance and catches the ureteral coats again. The 
ureter being fixed by the two sutures, the remainder of the vaginal incision 
from which the ureter has been dissected is closed by interrupted sutures. 

This was done by Dr. W. H. Maxson, of St. Helena, Cal. (Med. News, 
March 21, 1896, p. 823), who operated upon a young woman twenty-two years 
old for an incontinence of urine dating from her earliest recollection. He 
found the orifice of the left ureter about a quarter of an inch within the 
external urethral orifice. At the operation the ureter was dissected out through 
the vagina for three inches and a half, and drawn through a small opening 
made in the base of the bladder close by, after cutting off an inch and a half 


508 AFFECTIONS OF THE URETERS. 


of the lower end. The ureter was then stitched to the bladder wall with catgut 
and the vaginal incision closed. A complete recovery of function ensued. 

It is important, as a preliminary precaution, to determine by a cystoscopie 
examination whether the ureter is single or double. If it is double, a bougie 
must be placed in the normal ureter opening into the bladder, so that im trans- 
planting the abnormal orifice, the normal one will not be cut nor included in 
the sutures. . 

The plan of establishing a communication between the abnormal ureter and 
the bladder by a suprapubic incision in the bladder was adopted in Baum’s 
case to avoid dilating the vaginal orifice in a girl eighteen years of age. The 
right ureter, discharging close to the urethral orifice by a fine opening, was 
ereatly dilated in the neighborhood of the bladder. The base of the bladder 
was incised through a suprapubic incision and the dilated ureteral sac opened 
from above. A piece of the sac about a centimeter in diameter was now excised 
and the edges of the incision stitched together. The part of the ureter beyond 
this new opening was now ligated. A portion of the abdominal incision was 
closed with suture, and the prevesical space drained with iodoform gauze. 
After this operation urine passed: naturally. The patient passed a urinary 
concretion five months later and suffered from a hernia. 

Cystic Dilatation of an Occluded Ureter.—A rare, but practically important 
anomaly of the ureter is that i which the lower end has failed to communicate 
either with the bladder or with any part of the genital tract, and remains 
occluded. If this forms the only-avenue of discharge for the corresponding 
kidney or part of the kidney, complete atrophy of the organ depending upon 
it is a necessary consequence. 

Where the terminus of the ureter is under the base of the bladder, and the 
lower end is dilated into a spherical or ovoid cyst, this has been seen project- 
ing into the bladder, forming a prominent rounded tumor, occupying one side 
of the base, as in F. Tangl’s case, where the left ureter was affected in a 
woman sixty-seven years of age, and ended in a sac-like projection into the 
bladder. The kidney of the same side was extremely atrophic and displaced 
downward. The right kidney was in a‘state of chronic interstitial nephritis. 
The tendency of such anomalies to be associated with other malformations was 
shown by the fact that the patient had a uterus bilocularis unicollis. 

A similar case to this was that of Kolisko, where the right ureter was double 
throughout. The abnormal ureter began in a separate pelvis in the upper part 
of the kidney which was atrophied, and in its passage downward crossed its 
fellow and ended below the orifice of the normal ureter in a sac-like dilatation, 
which projected into the lumen of the bladder and extended down into the 
urethra. This tract had thick muscular walls. It was quite evident in this 
ease that the kidney was a double one, and that the maldeveloped ureter 
belonged to the upper kidney. : 

One of the most remarkable cases of cystic dilatation of the lower end of 
the ureter is that of Dr. E. G. Orthmann, of Diisseldorf, in which the cyst 
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presented the characteristics of a vaginal cyst. The patient was twenty-seven 
years old, and presented a circumscribed cystic tumor of the anterior vaginal 
wall, which she thought was a prolapse of the uterus. This gradually kept in- 
creasing in size and was associated with drawing pains in the left side, extending 
around into the small of the back. The tumor was elastic and circumscribed ; 
it occupied the lower third of the vagina down to within a finger’s breadth 
of the externel urethral orifice. It could be pushed back, but returned on the 
least straining. Careful examination showed that it had no connection with 
the urethra or bladder. At the operation the thick walls of the tumor were 
dissected out, up to a long pedicle on the left side which was bared from 8 to 
10 em. (3 to 4 inches), when it became evident, from the way in which the 
tumor emptied itself upward, that there was a communication with the ureter 
above. The pedicle was tied and cut, after which it retracted into the cellular 
tissue out of sight. The wound was closed with catgut and the convalescence 
was undisturbed. 

In another group of cases of ureteral anomalies the lower end of the ureter 
may end in a blind pit without any dilatation. In these cases the kidney of 
that side is entirely absent or atrophic. When the ureter ‘comes from a sepa- 
rate portion of the kidney by a pelvis of its own the atrophy may be limited 
to this part. Such is the case reported by F. Tangl (Virchow’s Archiv, Bad. 
eviii, p. 414), in a patient sixty-five years old, with extreme atrophy of the 
left kidney and a double ureter which united below and ended in a blind 
eanal, recognized as Gartner’s duct, in- the anterior vaginal wall. The right 
kidney was affected with chronic interstitial nephritis. There was a bilocular 
uterus with one cervix. 

Haller (Deut. Arch. fiir klin. Med., Bd. v, Heft 2) and Weigert (Virchow’s 
Archiv, No. 70, p. 490) report cases where, with complete duplication of the 
ureter and pelvis, one of the ureters ended blindly in the bladder wall, causing 
in this way a partial hydronephrosis. 

Congenital Flexure of the Ureter.—A case of congenital flexure of the right 
ureter with extreme hydronephrosis is described by Weigert. The large 
kidney extended 3 cm. (14 inches) beyond the middle line. The right ureter 
pursued a normal course from the bladder to a point 21 cm, (84 inches) above 
it, where it reached the lower border of the tumor. At this point it bent sud- 
denly to the left, forming a sharp kink, beyond which there was considerable 
enlargement of the lumen. It extended from this point to the left border of 
the tumor, into which it merged. The lower margin of the dilated ureter 
curved around on to its left side, while at the upper margin there was a second 
sharp flexure. There was no thickening or evidence of inflammation, and after 
releasing the flexure the fluid easily escaped. 
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Ureteritis and Periureteritis—Ureteritis and periureteritis are found asso- 
ciated with a variety of urinary diseases. In ureteritis there 1s an inflammation 
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and thickening of the coats of the ureter, the disease beginning with the mucous: 
coat which is most exposed. : 

Periureteritis, on the other hand, is an inflammatory affection involving the 
cellular tissue in which the ureter lies throughout its whole course from renal 
pelvis to bladder. The peritoneum overlying the ureter may also be involved 
by contiguity. Periureteritis often arises in an affection of the cellular tissue, 
extending upward from the vaginal vault. I have seen two such cases fol- 
lowing the division of the ureter in a vaginal hysterectomy, leaving a fistulous 
opening at the vault of the vagina. In one case I opened the abdomen some 
weeks after the operation, to transplant the fistulous orifice into the bladder, 
and found the cellular tissue surrounding the ureter on that side dense and 
yigid from the vaginal vault up to the brim of the pelvis. The structures were 
so hard and immobile that any attempt to dissect the ureter out of its bed and 
lift it up could not even be considered. A periureteritis due to an inflamma- 
tion extending from the interior of the ureter outward is rare ; I have not yet 
encountered it in any case. | 

The causes of ureteritis are threefold: (1) By extension of the dis- 
ease upward from the bladder; (2) by extension of renal disease downward 
into the ureter; or (3) the inflammation may originate from some cause located 
in the ureter itself, such as a caleulus. The first and second causes are the 
most frequent. | 

In ureteritis due to caleulus the evidences of the disease are found in a 
thickening and contraction of all the ureteral coats, forming a stricture below 
the stone lodged in it. When several stones are lodged in one ureter, a series 
of strictures may be found with dilatation above each. | 

The most rational classification of the various forms of ureteritis induced 
by vesical or renal disease is that which depends upon the special exciting 
cause. We may thus distinguish a ureteritis due to streptococcus or staphy- 
locoecus infection, ureteritis due to gonorrheal infection, and finally a tuber- 
cular ureteritis. Of these forms, the first three commonly originate in the 
lower urinary tract, infecting first the urethra and bladder, and then the 
ureter through the continuity of mucous surfaces, while the tubercular dis- 
ease more commonly starts in the kidney and affects the ureter from above 
downward. 

It is remarkable how frequently extensive inflammatory lesions are found, 
either in the bladder or in the kidney, without any marked participation of the 
ureter, although it is directly continuous with the bladder below, and constantly 
bathed with the infectious renal discharges from above. 

Another and rare form of inflammation affecting the ureter and pelvis of 
the kidney is cystic ureteritis and pyelitis, characterized by the forma- 
tion of little cysts the size of a hemp seed, or smaller, projecting from the mucous 
surface and containing a thin watery or tenacious fluid. These cysts are more 
abundant in the upper part of the ureter, and probably originate in the sparse 
glands or crypts in the mucosa. | 
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The symptoms common to the various forms of ureteritis arise 
either from the inflamed ureter itself, or from the interference with function 
resulting from the inflammation. Owing to the fact that the ureteritis is always 
secondary and is usually simply an extension of grave renal or cystic disease, 
its own peculiar symptoms are often masked. ‘This is particularly the case 
in acute forms. resulting from a severe infectious process extending rapidly 
from the bladder up to the kidney. 

In chronic ureteritis the most marked symptoms are the pain localized on 
one side and extending up into the flank, with frequent and painful micturition. 
Pus is always found in the urine, and sometimes blood. 

The prognosis in the acute forms, while depending somewhat upon 
the involvement of the ureter, will be better guided by the condition of the 
bladder or kidney which can be investigated and estimated, while that of the 
ureter can only be surmised. In the chronic forms the prognosis depends 
entirely upon the cause; the gonorrheal ureteritis tends to form stricture just 
as in the urethra. When not actively treated, the tendency is to run a long 
course, often extending through a series of years. It is important to note that, 
in spite of extensive involvement of the ureter, the function of the kidney is 
rarely entirely lost. 

The diagnosis of ureteritis is not difficult to make with the direct 
means of investigation at our command. The subjective symptoms, the most 
characteristic of which is pain along the ureter, often so closely simulate cystitis 
that a differentiation can not be made by symptoms alone. 

Infallible diagnostic points are found by making a digital examination. 
The bladder and rectum must first be emptied, and te upon introducing the 
finger into the vagina and palpating the antero-lateral vaginal wall in its upper 
part, a large, thick, exquisitely tender cord is found sweeping upward to the 
vaginal vault and disappearing at the side of the cervix under the base of the 
broad ligament. It is often nodular, and when felt for the first time in the 
vaginal vault it invariably creates the impression that it is an adherent ovary 
or tube. I have known inflamed ureters to be mistaken for ovaries in this way. 
The pain provoked by the examination is usually so great that an anesthetic is 
necessary to outline thoroughly the structures. The thickened ureter is often 
movable in the cellular tissue; by introducing the finger into the rectum it may 
be traced over the sciatic notch and on up toward the brim of the pelvis, where 
it is found lying close to the internal iliac artery. Upon palpating through the 
abdominal wall, down upon the pelvic brim, at a point 3 cm. (14 inches) to 
the right or left of the promontory of the sacrum and a little below it, the 
patient will complain of pain, and, if the abdominal walls are unusually thin, 
the thickened ureter may be felt rolling under the fingers. If the umbilical 
ring is relaxed the ureter can be felt through it with the utmost distinctness. 
Upon continuing the palpation upward in the course of the ureter, it can be 
traced by the pain elicited when the pressure is made directly over it. Through 
an open abdominal incision, by preference in the semilunar line, the thickened 
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left ureter may readily be found at its point of transit from the abdomen into 
the pelvis, by lifting up the sigmoid flexure to the right and exposing the 
ureter just beneath the peritoneum, as it crosses the common iliac artery beside 
the ovarian vessels. On the right side the ureter may be exposed by lifting up 
the head of the colon and drawing it to the right. 

By making a cystoscopic examination when the bladder is distended with 
air, the ureteral orifice of the affected side will often be found the center 
of an area of intense injection, situated on a truncate cone, sometimes sur- 
rounded by papillary eminences, and not infrequently markedly everted. If 
the orifice is watched for a time, turbulent or purulent urime may be seen 
escaping. | 

By means of a catheter, urine may be collected from an infected ureter, and 
-£ the catheter is not contaminated in the introduction, a bacteriological examl- 
nation of the urine obtained will often reveal the cause of the inflammatory 
trouble, whether due to tubercle bacillus, gonococcus, or strepto- 
coccus. 

Treatment.—As we can do nothing directly to the ureter in an acute 
inflammatory condition which will be beneficial, the treatment of this form of 
ureteritis is purely expectant, and devoted to the associated disease in the 
bladder or kidney. 

In jts chronic form the treatment must vary according to the extent of the 
disease, and to the changes it has produced in the kidney. If the result of the 
ureteritis has been simply to thicken the coats of the ureter and form an obstacle 
to the downward passage of urine, the urinary channel above such an obstacle 
will be dilated with urine or pus, and in all cases, before any more radical 
measures to relieve the obstruction are adopted, a renal catheter must be passed, 
sn order to determine the degree of stricture, estimated from the bite on the 
catheter and from the amount of urine behind it, and the character of the 
infection, estimated by the pus secured. If pus is present, an effort should be 
made to sterilize the upper urinary tract by emptying it and washing it out 
with weak bichloride solution (from 1—100,000 to 1—10,000) every two or 
three days. - For treatment see Stricture of the Ureter (p. 523). 

Tubercular Ureteritis.—One of the most frequent forms of ureteritis, which 
~ produces profound alterations in the coats of the ureter, is due to tubercular 
infection. This commonly involves the entire length of the ureter and is second- 
ary to a tubercular kidney. The thickening of the ureteral coats converts the 
organ into a rigid tube, irregular on its outer surface, and presenting marked 
irregularities in its lumen. 

The rare cases which present themselves for treatment, if of long standing, 
are one-sided. : 

The lining membrane of the ureter is ulcerated and the pelvis of the kidney 
filled with pus. When more advanced still, the bladder mucosa is affected, 
in degrees varying from some disseminated tubercles sowed about the ureteral 
orifice, all the way to an extensive diffuse infection with areas of ulceration, 


TUBERCULAR URETERITIS. 513 


Symptoms.—The chief clinical symptom is the frequent and painful 
urination, the patient being obliged to sit on the vessel every few minutes, and 
rarely being able to wait half an hour or longer. 

Blood is only found in the urine in advanced cases, when it generally comes 
from the bladder. Pus secreted by the ureter is always present in varying 
quantities. Large amounts may be passed at intervals, being held back by the 
constriction of the lumen of the ureter, until sufficient pressure is developed in 
the upper ureter and renal pelvis to break through the obstruction. In this 
way we have intermittent pyuna, accompanied by a constant pyuria of lesser 
degree. 

Fever is a symptom of cases in which the pus is held back in the kidney 
in quantity. 

The diagnosis is, as a rule, not difficult to make when the various means 
of investigation at our command are employed. These consist in palpation 
by the vagina, rectum, and abdomen, in a cystoscopic examination of the 
ureteral orifice of the bladder, rarely in a direct inspection through an abdom- 
inal incision, in catheterization, with the isolation of urine from the infected 
area, and above all in the demonstration of the tubercle bacillus in the 
urine. 

It is often necessary to make repeated examinations before the tubercle 
bacillus can be found. A source of error here is the smegma bacillus 
which is found around the genitals of both sexes and which has the same 
staining qualities and the same size and form as the tubercle bacillus. 

Griinbaum (Lancet, January 9, 1897), who has studied the question experi- 
mentally, comes to the conclusion that, “as a rule, careful catheterization 
eliminates all sources of diagnostic error.” These conclusions he drew from 
the examination of the urine from 47 persons—10 male and 37 female. The 
urine in all cases was centrifugalized and stained in the ordinary manner for 
the tubercle bacillus. He could not find the smegma bacillus in 
any of the ten specimens voided by the men, though its presence in the male 
urethra has several times been demonstrated. 

Of the thirty-seven specimens from the women, eleven were obtained by 
the catheter, and in none of them was the smegma bacillus found, while, 
on the other hand, in twenty-nine voided specimens the smegma bacillus 
was found seventeen times. _ 

Another method of deciding definitely whether tubercle bacilli are 
present is by the inoculation of the suspected urine into animals. I have oper- 
ated on a case where the presence of a tubercular kidney was first diagnosed 
in this way by Dr. T. K. Holmes and Dr. A. McPhedran, of Canada. They 
made inoculations into the eye of a rabbit and also into the peritoneal cavity 
of a guinea pig, and in both places the tubercular lesions were readily 
demonstrated. | 

The method of inoculating the peritoneal cavity is easy, a few centimeters 
(2 or 3) of the suspected urine being injected into the unopened peritoneal 
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eavity of the guinea pig with a clean hypodermic syringe. The animal dies, 
as a rule, in three or four weeks. ma 

Strong presumption of a tubercular ureteritis exists if the vaginal exami- 
nation reveals a ureter greatly enlarged, thick, hard, exquisitely sensitive, more 
or less nodular, lumpy, or uneven, and traceable by the rectum under anesthesia 
up to the pelvie brim. The characteristic tender spot will always be found at 
the brim upon palpating through the abdominal wall. 

By cystoscopic inspection of the bladder we may infer the specific nature 
of the ureteral inflammation, either from the areas of extensive ulceration in 
the advanced cases, or from the scattered tubercles in the milder ones, located 
mostly at the base of the bladder and about the orifice of the affected ureter. 
An intense injection about the ureteral orifice may be the only vesical sign 
pointing to the affected side. 

By catheterization of the ureter unmixed urine is obtained, which, in the 
earliest stages of the disease, may exhibit no changes at all; later, sparse 
tubercle bacilli may be found after repeated use of the centrifuge. When 
the tubercular disease is in an advanced stage, urine is obtained which is milky 
or thick with pus, peculiarly pale in color, and sometimes alkaline; it contains 
a markedly diminished amount of urea. The tuberele bacilli are found 
in the flocculent sediment, which begins to fall as soon as the urine stands for 
a short time. It may take five or six examinations to find the bacilli, but then 
they will often appear in great abundance. 

The prognosis of the affection is years of invalidism, and life is finally 
destroyed when the kidney is full of pus, the ureter choked, and the bladder 
‘nfiltrated and converted into a mass of ulcerations. Oftentimes, there is 
extensive tubercular disease of other organs as well. ; (earns 

The treatment is either palliative or radical, but the palliative course 1s 
only resorted. to in order to improve the patient’s condition for an operation 
if possible. Where the ureter is obstructed, and pus is dammed up above the 
stricture and in the kidney, a.catheter may be passed, the pus drawn off, and 
the dilated portion washed out with a bichloride solution, beginning with 1 to 
20,000. This may be repeated every few days until the general condition is 
so improved that the disease may be safely extirpated with the knife. Nephro- 
ureterectomy, or extirpation of the infected kidney and ureter, is the only pos- 
sible means of cure. I have done this in three instances, and will deseribe 
the proper method of operating by giving the details of one case, which I owe 
to the courtesy of Dr. M. D. Mann, of Buttalo. | | ) 

C. R. (No. 1836), aged thirty-one, began to suffer at the age of fifteen with 
an “irritable bladder” at the menstrual periods, the difficulty extending into ~ 
the intermenstrual period as well after six months. Pain in the bladder soon 
became constant, and to this was added jn another year pain in the left loin 
and down the thigh. In about five years the patient was pretty constantly con- 
fned to her room. No treatment produced more than temporary relief from the 
agonizing pain and spasms accompanying the act of micturition every few 
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minutes by day and night, when her screaming could be heard at a long 
distance. | 

Upon examination, the left ureter was found thick, hard, and nodular, as 
if slightly constricted at irregular intervals, and in the left fornix something 
was felt like a distinct mass in the broad ligament. The shghtest pressure on 
it produced exquisite pain and a desire to urmate. On catheterizing both ure- 
ters at the same time, several cubic centimeters of amber-colored urine collected 
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Fic. 285.—DEMONSTRATION OF STRICTURE OF THE URETER AND OF HyYDROURETER, 


Both ureters are catheterized; the catheters are crossed in the urethra so that the beaker on the 
patient’s right side collects the urine from the left side. In the same time that the small quantity of 
dark acid urine collected in one glass, the pale lemon-colored alkaline urine poured out and almost 
filled the other glass. The catheters in this case entered as far as the brim of the pelvis only. 


from the right side, while none at all escaped on the left; but on pushing the 
catheter farther in, behind the broad ligament, there was a sudden escape of 
pale lemon-colored urine flowing in a steady stream until the beaker was filled 
(see Fig. 285). The urine on the right side was acid, while that on the left 
was alkaline, and also contained abundant pus and tubercle bacilli. 

On trying to withdraw the left catheter, it was found firmly held in the 
bite of the strictured ureter. The presence of the stricture was further demon: 
strated by passing into the ureter a small bulbous bougie, which entered the 
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enlarged portion and came out over the stricture with a decided jump. The 
rate of discharge from the left side further demonstrated the existence of a 
large pyoureter, for 150 ce. (5 ounces) escaped in three minutes; at this 
rate of secretion the amount passed per diem would have been 72 liters, or about 
18 gallons—a reductio ad absurdum. | rss, 

Nephro-ureterectomy, or extirpation of the tubercular left kidney 
together with its ureter, was performed March 30, 189s. After due cleansing, 
an incision 16 em. (64 inches) long was made just outside of and parallel 
to the linea semilunaris, terminating below over the brim of the pelvis. The 
peritoneum was then opened, the small intestines displaced to the right, and 
the sigmoid flexure lifted up at the pelvic brim and carried to the right side, 
making tense its peritoneal fold, the outer layer of the meso-sigmoid. This was 
incised and the greatly thickened ureter exposed, where it crossed the common 
iliac artery. The incision through the posterior peritoneum was now carried 
on upward, freeing the descending colon up to the middle of the abdomen and 
laying bare the entire ureter, easily traced from its pelvic end up the kidney. 
The kidney was found in its normal position, covered with peritoneum and fat 
cellular tissue. | 

The peritoneum was next incised over the kidney and the process of enu- 
cleation begun. The separation was effected with difficulty, owing to the dense, 
adherent fibrous tissue, which interpenetrated the fat and stuck tight to the 
kidney, especially about the hilum. Slowly, and with much care, the large 
vessels were freed, and tied with four fine silk ligatures, after which the kidney 
was severed from all its attachments, except the ureter. Now, the kidney being 
held in the hand, it was pulled downward, and the ureter gradually dissected 
out of its bed of cellular tissue all the way to the pelvic floor. The ovarian 
vessels were tied in the abdomen at about the middle of the ureter. 

The ureter was then ligated at the pelvic floor, and cut off wedge-shaped 
1 em. above the ligature, forming flaps for easy closure. Care was taken 
throughout not to contaminate the peritoneum with the infected end, which 
was finally burned out with a Paquelin cautery down to the ligature, and the 
flaps united with fine silk sutures. The left flank was then pushed out by two 
fingers and pierced with a knife, making a hole 3 em. (14 inches) long in the 
line of the iliac crest, just in advance of the spinous muscles. A gauze drain 
reaching the ureteral stump below was put in. here, 14 cm. (54 inches) long 
by 3 em. (14 inches) wide, and the anterior incision was closed. The colon 
fell into its natural position without suture. 7 

On the first day there was a free bloody serous discharge, which gradually 
decreased, and the drain was taken out on the fifth day. The patient made a 
quick, undisturbed recovery, and is still living, thirteen years later, remarkably 
improved; her only difficulty is frequent urination, an hour and a half being 
the longest interval. ‘For the removal of the entire ureter with the kidney by. 
an extra-peritoneal operation, see Nephro-ureterectomy, page 518. 

The following is the pathological report: 
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Kidney Macroscopically.—The mass representing the kidney is made 
up of four large lobules, separated from one another by shallow sulei. The 
upper third of the organ is least affected, though this is deeply pitted in every 
direction, and contains a number of small cysts, which become distended on 
injecting the pelvis of the kidney, proving direct connection. This portion 
measures 6 by 4.5 cm. (23 by 1% inches), while the whole kidney mass meas- 
ures 11 by 6 by 3.5 cm. (43 by 23 by 13 inches). Below the mass just 
described on the anterior face is a cyst measuring 5.5 by 5 em. (24 by 2 
inches), and below this two yellowish masses, 7 by 4.5 em. (3 by 13 inches), 
independent of one another but connected by a shallow sulcus. All the cysts 
are covered by the capsule. The weight of the whole organ with the attached 
ureter is 100 grams. , . 

The capsule of the kidney is thickened and intimately adherent in places. 
On section, about 65 ¢.c. (2 ounces) of fluid escape from the cysts; in one it 
is white and flaky, consisting almost entirely of fatty débris; in another, the 
fluid resembles blood-stained urine. These cysts are all found to communicate 
with the pelvis of the kidney and represent dilated calices. The parenchyma 
of the kidney is largely destroyed. In one place an area of cortex is found 
7 mm. in depth, but elsewhere the kidney substance is represented by layers 
averaging 1.3 mm. in thickness spread out over the dilated calices. 

Frozen sections of the kidney show a diffuse infiltration with fatty 
granulation tissue, and here and there areas of complete necrosis, with frag- 
mentation of nuclei. Numerous definite tubercle nodules, containing giant 
and epithelioid cells, can be made out. The tubercular process goes gradually 
over into the more healthy kidney substance, and here and there a single tubule 
or glomerulus can be seen in the diffuse tubercular tissue. 

Ureter.—tThe ureter presents two points of constriction, distant’ 3 and 8 
em. (14 and 34 inches), respectively, from the kidney. The hilum of the 
kidney is filled with dense adherent fat, preventing dissection of the stricture 
without tearing it. 

The ureter is much dilated, more at some points than at others, the caliber 
of its lumen varying from 1.7 to 3 em. (4 to 14 inches). Its wall is much 
thickened, measuring in places from 5 to 6 mm. The mucous membrane is 
of an opaque buff color, and at one spot, near the pelvis, there is a superficial 
area of calcification 5 mm. in diameter. 

Frozen sections of the ureter show that the epithelium is entirely 
absent from the surface, and that the mucous membrane is converted into a 
mass of diffuse tubercular tissue, in which, here and there, definite tubercular 
nodules can be made out. The surface is not infrequently quite necrotic, and 
the cells near it have undergone fatty degeneration. The muscular layer has 
been involved, and there are many aggregations of small round and epithelioid 
_ cells there. In some places there is cell proliferation in the fibrous layer of 
the ureter. The connective tissue is from three to four times thicker than 
normal. — | | 
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This ureter had been catheterized previous to the operation, and numbers 
of tuberele bacilli demonstrated in the pus which was present in the 
urine thus obtained. Cultures made from the pelvis of the kidney and from the 
kidney substance on ordinary agar-agar remained sterile. 

Diagnosis.—Tuberculosis of kidney, pelvis of kidney, and ureter. 

Although in the case just cited a transperitoneal route was followed, the 
best routine way to reach the ureter is entirely extraperitoneal (see Johns 
Hopkins Hosp. Bul., Feb. and March, 1896), by means of a long incision begun 
back in the loin in front of the quadratus muscle, halfway between ribs and: 
ilium, and continued in an oblique direction downward and forward, skirting 
the anterior superior spine within 4 cm. (14 inches) of it, and ending in the 
semilunar line over the top of the broad ligament. The skin, fat, museles, and 
fascia are divided down to the peritoneum, which is then dissected up by the 
fingers, being lifted toward the opposite side; the ureter is found, after raising 
the colon, crossing the belly of the psoas muscle with the ovarian vessels, and 
if not seen at once, it may be traced from the pelvis of the kidney down. It 
may further be recognized by tapping it sharply, or by watching a peristaltic 
wave pass downward. The peritoneum need not be opened at any point. 
After freeing the kidney by ligating its vessels and detaching the abdomi- 
nal portion of the ureter as described, the pelvic portion is then freed by 
following the upper portion as a guide, while the fingers readily lft the 
pelvic peritoneum from the vessels which drop with the ureter over the 
brim. By pulling it out the ureter may be freed not only down to 
the floor of the pelvis, but well forward. To complete the enucleation as 
far as the vesical attachment, the uterine artery and veins must be tied and 
divided. , 

Obstruction of the Ureter.—Obstruction of the ureter, diminishing or oblit- 
erating its lumen, will be more frequently diagnosed when the opportunities of 
examining the ureters, afforded by abdominal surgery and catheterization, are 
more generally embraced. The importance of recognizing the existence of a 
ureteral obstruction can not be overestimated, on account of its damaging 
effect upon the kidney by diminishing, or even suppressing its excretory 
power; the dangers of an obstruction are vastly greater when both ureters 
are involved. , 

The immediate effect of obstruction is to back up the urine above it in the 
relvis and ealices of the kidney, producing hydroureter and hydronephrosis, 
varying in their clinical demonstrations according as the obstruction is produced 
gradually or suddenly, is partial or complete. If the hydrourcter and hydro- 
nephrosis become infected, we have then to deal with a pyoureter and pyelo- 
nephrosis above the obstruction. 

Causes.—Ureteral obstruction may be produced in a variety of ways, and 
it is far more common in women than in men, being frequently associated 
with diseases of the uterus and ovaries. Its causes may be classified in 
general as— 


OBSTRUCTION OF THE URETER. 519 


First, causes acting from without and occluding the ureter by pressing 
upon it or overstretching it; such are— 
Ovarian tumors. 
Uterine tumors. 
Cancerous infiltration of the broad ligaments. 
. Cancer of the cecum. 
Retroperitoneal pelvic sarcoma. 
Aneurism of the iliac artery. 
Sear tissue in the broad ligament. 
Periureteritis. 
An omental adhesion to the pelvic brim. 
Thickened bladder walls. 
. Sarcoma of the bladder. 
12. Peduneculate tumor of the bladder. 
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Second, foreign bodies lodged in the ureteral canal, as: 
1. Caleulus. 
2. Blood clot. 
3. Echinococcus cyst. 


Third, affections of the ureteral walls themselves, as: 
. Ureteritis bacilli coli communis. 
Ureteritis gonorrhoica. 

: Ureteritis tuberculosa. 

. Valve formation in the ureteral wall. 

. Gumma in the wall. 

. Cancer of the ureter. 

.. Psoro-spermial cysts. 
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Some of the twenty-two causes of obstruction just cited act unilaterally, 
while others are more apt to act on both ureters at once; it therefore becomes 
important from a practical standpoint to divide them further into groups 
according to this tendency. 

Both ureters are apt to be obstructed by cancer of the cervix uteri extend- 
ing out into the broad ligaments, by thickened bladder walls, by some large 
subperitoneal fibroid tumors, and, in rare instances, by calculi. 

One ureter only is apt to be involved in parametritis, small pelvic tumors 
and inflammatory masses posterior to the broad ligament, gonorrheal stricture, 
and tuberculosis. 

The location of the obstruction, in almost all cases, is in the pelvic portion 
of the ureter, at some point between the brim of the pelvis and the vesical end. 
The reasons for this predilection lie, on the one hand, in the proximity to the 
ureters of the uterus, tubes, and ovaries, and their liability to inflammatory 
affections or new growths, and, on the other hand, to the fact that the ureters 
are enclosed with these organs in the unyielding, bony pelvic canal, which 


affords a point of resistance against which pressure can be made. Next in 
d4 


520 AFFECTIONS OF THE URETERS. 


frequency to the pelvic extremity the upper end near the pelvis of the kidney 
is involved. ) 

The clinical symptoms of obstruction are variable, depending on the 
cause and the completeness of the occlusion, as well as the rapidity with which 
it is produced. In the milder grades, where the distention is not great, there 
may be no symptoms at all. I have a patient whose right ureter and renal pel- 
vis are dilated by a stricture at the vesical end of the ureter until they hold 
100 cc. of urine without producing any subjective sensations whatever. Ex- 
treme dilatation may be produced without pain if the cause acts slowly. I | 
had one case, a little girl about three years old, in whom the right ureter was 
lifted out of the pelvis and dilated to a diameter of 13 cm. by a retroperitoneal 
sarcoma. ) ee 

Where the obstruction depends upon inflammatory disease the chief symp- 
tom is frequent and painful urination; in cases of tumors and pelvic inflam- 
matory masses the ureteral symptoms are often masked by the associated com- 
plaint. The sudden closure of one ureter, as by a ligature, produces violent 
pain in its course, extending into the kidney, associated with restlessness, a 
hot, dry skin, fever and diminished urine. If both ureters are obstructed, 
uremia develops soon after the pressure in the sac of urine formed is equal to_ 
that in the blood vessels, and further secretion is checked. 

To make a diagnosis three questions must be answered: 

First, Is the ureter obstructed at all? 

Second, What is the nature of the obstruction 2 

Third, What is its degree ? 

A diagnosis from symptoms alone can be made only in ‘that small per- 
centage of cases in which the occlusion has taken place suddenly, as in the case 
of a caleulus or clot descending from the kidney, lodging in the ureter, and 
blocking its flow, or when in an operation the ureter is tied and the persistent 
agonizing ureteral and renal colic definitely located in its course leaves no doubt 
as to the nature of the difficulty. 

There are no reliable symptoms of a dilatation of an aseptic ureter that has 
developed slowly. A diagnosis of obstruction with dilatation may be made 
with assurance whenever uremic symptoms are noted in the course of a cancer 
of the cervix. 

While diagnostic means have been heretofore indirect and unsatisfactory, 
enabling us only to infer the existence of obstruction, and that in a small per- 
centage of cases, the means of direct exploration of the whole ureteral tract 
now at our command leave but little to be desired in the way of accuracy. 
These means are the inspection of the ureteral orifices and the catheterization — 
and sounding of the ureters. 

Before describing the actual use of these methods it will be important to 
consider in what class of cases it is desirable to try to ascertain whether there 
is or is not an obstruction. I should always make an examination for obstruce 
tion where there is persistent pain in the course of a ureter; where the patient 
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is distressed by frequent urination, for which a sufficient cause does not exist 
in the bladder or urethra; where there is pus in the urine in cases of pelvic 
inflammatory diseases; and where pelvic tumors might be supposed to make 
pressure on a ureter. 

In investigating an obstructed ureter we wish to determine— 

1. Whether there are any abdominal or pelvic tumors or masses which 
could press wpon a ureter. 

2. Whether any form of ureteritis exists. 

3. Whether the ureter is blocked by a stone or clot. 

4. Whether two of these conditions do not act in combination. 

The presence of an abdominal or pelvic tumor pressing on a ureter can be 
determined by a bimanual and rectal examination and by deep abdominal 
palpation under anesthesia. Sufficient cause for an obstruction exists when a 
band of sear tissue, following injury in childbirth, is felt in the parametrium, 
dragging the uterus to one side, when an inflammatory mass is felt fixed to 
the pelvic wall and floor, or when there is a uterine or ovarian tumor choking 
the pelvis, or some other tumor filling the lower abdomen. 

Palpation of the ureter through the vaginal walls shows whether it is 
thickened or not, and so demonstrates the presence or absence of a ureteritis. 

The blocking of the ureter by a stone or a clot can only be demonstrated by 
the passage of a sound or catheter, and this brings us to the method of. demon- 
strating with absolute certainty the existence of an obstruction. In examining 
any given case the investigation must not cease when one cause sufficient to 
explain an obstruction is found; other associated causes must always be sought 
for, and their absence definitely proved, before the one cause found is finally 
accepted. or example, an inflammatory obstructive ureteritis may be found 
associated with a pelvic abscess of the same side. 

By the direct examination the existence of an obstruction is proved when 
(1) a ureteral catheter or sound passes freely up the ureter until it is sud- 
denly checked, or (2) when each time after passing a certain point in the 
ureter there is an immediate continuous flow of urine varying in amount from 
several up to a hundred or more eubic centimeters. Sufficient time must be 
allowed to lapse for more urine to accumulate before repeating the examination. 
The demonstration is still more complete in a case of this kind if the instru- 
ment is distinctly grasped in the bite of the stricture and resists withdrawal. 

In sounding and catheterizing a ureter for obstruction, the metal catheter 
is only of use for the lower part of its course, from the vesical orifice to the 
posterior pelvic wall. With gentle tact the metal catheter may sometimes be 
coaxed through a tight stricture impassable to the yielding silk catheters. As 
a rule, it can not be pushed in more than from 4 to 6 em. (14 to 245 inches) — 
under inspection with the patient in the knee-chest position, and it is better, 
after introducing it, to turn her over to the dorsal position, or to put it in, 
the first place, in the dorsal position, and after letting the air out of the bladder 
with a catheter, to guide the further progress of the ureteral catheter with 
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a finger at first in the vagina and then in the rectum. It is needful to empty 
out the air, as the distended bladder splints the catheter and impedes its 
onward movement. 

An ordinary solid sound has no advantage over a. catheter, which does 
equally well as sound and catheter. The only sound I have ever used with 
advantage is one made like a catheter, but solid, and with a slight bulbous 
enlargement, 1 em. back of the point, which trips in passing any narrow place 
in the lumen. ) 

The short flexible ureteral catheter is only valuable in locating strictures in 
the lower ureter, but is easy to introduce and is safer in inexperienced hands. 
The long flexible catheters, 50 cm. (20 inches) in length, are used to locate 
strictures in the upper ureter, all the way up to the pelvis of the kidney. It 
is always important in searching for a stricture to pass the catheter up slowly, 
so that the flow of urine will make it evident as soon as the stricture is passed. 
If the catheter is pushed up rapidly, the end may be several centimeters or 
more beyond the stricture before the flow begins, and the stricture in this way 
estimated to be higher up than it really is. A good telltale is made by dipping 
the finger in water and touching it to the end of the catheter, which is then 
closed by a thin film of water until the urine begins to flow, forcing the air 
out and pushing the water off from the end of the catheter in the form of a 
little bubble, in this way announcing the coming of the urine some seconds in 
‘advance of its actual appearance. The escape of urine backed up behind an 
obstruction is different from the intermittent normal flow, drop by drop. The 
urine which has been held. back often pours out of the catheter in a steady 
stream until it has almost all escaped, when it continues to drop steadily for 
a while longer, and so the sac is emptied. The fact that the urine has been 
backed up, and that it is not simply an abnormally rapid secretion, can be 
proved by a simple calculation. For example, if the normal secretion is about 
1.5 liters per diem (8 pints), this makes about 1 ¢.c. per minute from both 
sides combined, or half a cubic centimeter from one side. If now I collect 
90 «ec. in three minutes after putting one catheter in, that equals 30 c.c. in 
one minute, or sixty times the normal amount, 90 liters (180 pints) a day, 
which is manifestly impossible. 

An important part of the investigation 1s to decide exactly where the stric- 
ture ends and the dilated portion of the ureter begins. This is done by with- 
drawing the catheter slowly during the escape of the urine, and noting the 
moment the flow is checked; the length of the catheter inside, of course, then 
measures the distance of the upper end of the stricture from the meatus. To 
determine the distance from the vesical end of the ureter, the distance of the 
external meatus to the ureteral orifice is measured with the searcher and 
deducted. 3 

The treatment of ureteral obstruction depends upon the cause; in some 
cases it can be easily removed, in others it is irremediable. An obstruction 
should never be allowed to persist, if it can be removed without undue risk to 
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life. The danger of surgical interference is greater where both ureters are 
involved, and is greatest of all, if infection of one or both sides is superadded. 
Where both sides are occluded by a cancer in the broad ligaments, the plan 
proposed of prolonging life by severing the ureters Just under the kidneys, and 
turning the ends out to discharge the urine in the flanks is rarely applicable on 
account of the condition of the patient by the time the disease has advanced so 
far. In case uremia is threatened from occlusion of both ureteral orifices by 
thickened, inflamed bladder walls, it will be proper to save the kidneys and 
preserve life by opening each antero-lateral vaginal wall, isolating the ureters, 
and making’a longitudinal incision in them 1 cm. long, so as to suture them 
to the vaginal wall (colpo-ureterostomy). In case of recovery of the bladder, 
the ureteral fistulae could afterwards be closed. 

Where the ureteral dilatation comes from the pressure of a pelvic tumor, 
it is treated by taking away the tumor and removing the pressure. Indeed, 
this is often done in removing pelvic tumors without the operator knowing all 
that he has accomplished. In all cases of pelvic tumors both ureters should 
be inspected before removing the growth, for dilatation in varying degrees 
(hydroureter) will be discovered with surprising frequency. If to the dilata- 
tion an infection has been added, this will need treatment later, either by 
washing out the pelvis of the eae and the ureteral tract, or by opening the 
pelvis in the loin. I have twice seen pelvic abscess in the left side associated 
with pyoureter and pyelonephrosis. In another case a densely adherent ovarian 
cyst on the left side blocked the ureter. The upper ureter and pelvis of the kid- 
ney were filled with pus, and the enlarged kidney contained multiple abscesses. 
I removed the tumor and the kidney, after which the woman regained complete 
health and was living three years later. 

Ureteritis as a cause of obstruction is quite common. The ureteritis itself 
can not be directly treated unless it has formed a stricture and the ureter is 
dilated above it; the treatment is then directed to the dilatation of the stric- 
ture and the removal of the infection. Where it is due to stone, relief will be 
obtained only by uretero-lithotomy. I have seen two cases of colon bacillus 
infection producing ureteritis. In one of them I opened the pelvis of the 
kidney and took out a small stone fitting like a valve into the mouth of the 
ureter, after which the pus disappeared from the urine. 

Tubercular ureteritis can only be treated. successfully when it is “unilat- 
eral, and then by the extirpation of the ureter and its kidney. The kidney is 
generally so extensively diseased in these cases that the question of sacrifice © 
does not arise. 

Stricture of the Ureter—Under stricture of the ureter I desire to discuss the 
treatment of localized contractions or occlusion of the lumen, due to inflamma- 
tory thickening or valve formations. According as these strictures differ in 
their causes, character, and location, so do the plans of treatment vary. 

Where the closure is effected by a thickening of the walls of the pelvic por- 
tion, much will be gained by passing through it successively catheters increas- 
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ing in size, 2, 24, 3, 34, 4, 44, 5 mm. in diameter and 28 cm. (11 inches) 
long. The stricture is not entirely relieved by this plan, but the quantity of 
urine held above it is markedly lessened and relief from pain is afforded. 
This is the best, the safest, and the easiest mode of 
direct treatment in all strictures located low down 
in the ureter and due to chronic inflammation, ex- 
cepting in tubercular ureteritis; here, too, tempo- 
rary relief will sometimes follow a moderate dila- 
tation and evacuation of the accumulation, with a 
regular washing out of the tract above. 

In a case of tubercular ureteritis, in which I 
found a tight stricture well back in the pelvis, and 
drew off from time to time 100 cc. (over 3 ounces) 
of pale, lemon-colored, alkaline urine, the patient 
felt better after each evacuation, but made no per- 
manent improvement, as it was impossible to keep 
the channel open for even a short time. 

My method of treating a gonorrheal stric- 
Fic. 286._Tus Enps or tum ture of the vesical end of the ureter with pyoureter 

Dinativa Mrran CatTHe-  gnd pyelitis is demonstrated by the following case: 


TERS, THREE SizkEs (3, 3.5, _ ; : , 
AND 4), USED IN DILATING The patient came to me with an extensive accu- 
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Exrremry or tHe Urerer. mulation of pus in the left ureter extending up into 
and filling the pelvis of the kidney, caused by a 
corkscrew stricture of the vesical end of the ureter. This was due to a gonor- 
rheal infection. 

I treated the stricture by dilatation with a series of ureteral catheters, 
increasing in diameter from 2 to 5 mm. After drawing off the purulent fluid, 
the ureter and pelvis of the kidney were washed out with medicated solutions. 
The caliber of the stricture was enlarged by the dilatations so as to reduce the 
quantity of the accumulation above it from 150 to 100 ec. The purulent 
character of the secretion was removed and all trace of gonococei, at first 
abundant, disappeared. 

My patient (E. S., San. 96) was a married woman, thirty-one years of age, 
of slight build and haggard-looking. She had had one child four years before 
without special difficulty, the only pregnancy in six years of married life. The 
menses were regular and without pain. Headaches were rare; the appetite 
was good and the bowels regular. She had no chills. 

She had been feeling depressed for some months and had lost weight; she 
complained of severe pain on urinating, which persisted for a half hour or 
longer. There was a sense of pressure in the bladder, and she was obliged to 
urinate every two or three hours by day and oftener by night. There was no 
acute pain, but aching in the limbs and discomfort of the lower abdomen. She 
noticed that the appearance of the urine varied greatly, being clear at times, 
and at other times containing much yellow sediment. 
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My examination showed that the vaginal outlet was superficially torn back 
almost to the anus; the cervix was in the axis of the vagina, somewhat low 
down; it showed a slight tear, and the uterus was in retroflexion; the left 
ovary was displaced downward, not adherent, but tender on pressure. On ex- 
amining the anterior wall of the vagina, no special tenderness was developed 
on palpating the bladder. 

The ureters were then palpated by the vagina. The left ureter felt dis- 
tinctly harder than normal and was somewhat thickened but without marked: 
tenderness; it was also displaced toward the pelvic floor. 

The bladder was then examined under atmospheric dilatation, with the 
patient in the knee-chest position, through the No. 10 speculum. ‘There was 
evidence of a patchy, mild cystitis. The field opposite the ureter, the posterior 
pole, and its surrounding area were mottled, red, and injected, the vessels 
being obscured; the injection increased toward the vault, which was covered 
by fine granules over an area 4 by 5 cm., averaging one or two to the square 
millimeter, most marked on the right side. The tips of each of these granules 
reflected the light and gave the surface a bright, studded appearance. On the 
left side the surface presented in places a superficial worm-eaten appearance. 
On the right lateral wall, 2.5 em. behind the ureteral orifice, was a ridge 2 mm. 
in height, extending downward to the base of the bladder. Near the right 
ureteral orifice was an area of intense congestion, presenting an edematous 
appearance, and surrounding the ureter, whose orifice could only be located by 
a little pallor in the form of a crescent. Posterior to the right ureter was a 
superficial ulcer 2 by 3 mm., with a narrow red border and a yellow center. 

The left ureteral orifice was situated on a truncate cone, about 6 mm. in 
diameter at its base and 2 mm. at the top. It was slightly edematous, and 
on the urethral side broken up by a number of irregular papillary eminences. 
The site of the ureteral orifice at the first examination was marked by a yellow 
spot of pus. On introducing a searcher into the opening of the orifice, a thin 
stream of pus escaped and ran down on the bladder wall. 

Upon leaving the ureteral catheter in the left ureter for three minutes, 11 
c.c. of dark fluid escaped, followed by 6 ¢.c. of fluid containing much pus. In 
the twenty-four hours following the examination the patient passed 700 c.c. 
of urine. , 

During the whole time the patient was under treatment, from the 2d of 
March to the 2d of June, 1894, I catheterized her left ureter about one hun- 
dred and twenty times in all. The first three weeks of her stay were passed 
in repeated vain endeavors to get the ureteral catheter through the stricture 
into the ureter. Three difficulties prevented this at first. In the first place, 
the irregular papillary prominences on the left side, in the neighborhood of 
the ureteral orifice, obscured it, and made it impossible to locate it with pre- 
cision subsequent to the first examination, in which pus was seen oozing out; 
in the second place, the location of the ureteral mons and its orifice were in 
extreme displacement to the left; in the third place, there was a spiral stricture 
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of the intravesical portion of the ureter, and it was necessary for me to learn 
the twist of the stricture before I could pass the catheter at once at every sitting. 

After almost daily efforts for three weeks the stricture was finally cleared 
by an accidental turn of the hand; this was more readily repeated on two or 
three occasions subsequently, but not without many discouraging failures, after 
which the ureteral orifice was definitely located on the side of the pyramid in 
relation to certain papille, and the direction of the stricture was ascertained, 
so that the catheter could be passed with ease. After pushing the catheter 
through the stricture with a half turn it entered about 8 cm.; a distinct sense 
of resistance was felt in attempting to withdraw it, due to the bite of the stric- 
ture, about 1.5 em. long. So long as the point of the catheter 
went no farther than the stricture, no urine escaped; but as tH 
soon as the catheter cleared the stricture, pale urine began to ST 
pour out in a steady stream, continuing until 150 e.c. were 
collected in three minutes. Sometimes the first urine drawn 
off would be of a reddish-brown color, followed by a whit- 
ish sediment, and at the last a thick, creamy. fluid like 
pure pus. | 


Fig. 287.—WaAsHING Out THE Rigut KIDNEY FOR GONORRHEAL URETERITIS AND PYELITIS. 


A flexible catheter is usually used. In this case a metal catheter was passed through a stricture 
at the lower end of the ureter and the solution carried up to the kidney by gravity by means of a funnel 
and long rubber tube. The patient is in the knee-chest position to aid gravity. 


The fact that so much urine escaped in so short a time proved conclusively 
that there was an extreme dilatation of the left urinary channels above the 
stricture, for, the normal rate of secretion being at the most 1 ¢.c. a minute 
for both ureters together, or 1.5 in three minutes for one ureter, the discharge. 
of 150 ee. would be one hundred times the normal amount, or at the rate of 
about eighteen gallons a day from one side alone; it was certain, therefore, 
that there was a dilated pyoureter and pyelitis. | 

After drawing off all the fluid, a piece of fine rubber tubing with a funnel 
at the end was connected with the catheter, and a saturated boric acid solution, 
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equal to two-thirds of the quantity of fluid taken out, was run into the ureter 
by gravity simply by elevating the funnel filled with the fluid from 40 to 60 em. 
above the level of the bladder. Care was taken to have the tubes full of fluid, 
so as not to inject air. The patient, during all these manipulations, was in the 
knee-chest position. She took no anesthetic, as the treatment was not painful. 
After the catheter was in the ureter she raised herself on her hands and knees 
to dispose the fluid to run out faster. When the injection was given she again 
let her chest down to the table, and rose again when it was to flow out. I found 
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Letting the fluid run back again into the funnel from the kidney and ureter. The funnel is held low 
and the patient rises on the hands and knees to facilitate the outward flow. San., Mrs. S. 


that I could wash the urinary tract repeatedly with the same fluid, if I desired 
it, by holding the funnel high for the fluid to run in, and by holding it an 
equal distance below the level of the table for it to run out again, often bring- 
ing with it a considerable amount of shreddy white débris from the ureter. 

A small Y-shaped switch with a stopcock in the angle was used at times to 
facilitate the inflow and outflow of the solutions. 

After the first few treatments the patient began to experience relief from 
pain and was less frequently disturbed at night. 7 

Examination of the urine by Dr. Barker in the pathological laboratory of 
the Johns Hopkins Hospital showed that it was straw-colored, neutral in 
reaction, and contained abundant muco-purulent, stringy, tenacious sediment. 
There was a small amount of albumin, but no sugar, and no casts. The spe- 
cifie gravity was 1.032. There were many polymorpho-nuclear leucocytes, and 
many diplocoeci, nearly all of which were within the protoplasm of the 
leucocytes. Octahedra of calcium oxalate were found, and a few cylindroids. 
There were no tubercle bacilli, and no other bacteria than diplococci, 
which were of the typical appearance of gonococci, and much smaller than 
staphylococci or streptocoecl. 

The bladder walls were treated by occasional applications of a 5 per cent 
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solution of nitrate of silver, applied directly to the affected areas on absorbent 
cotton with an applicator; and by daily irrigations of a bichloride solution 
(1-150,000). | 

My first effort in the treatment of the case was to secure a continuous drain- 
age of the ureter, and thus avoid all accumulation above the stricture, hoping 
by this plan to induce a contraction of the ureteral walls.. To do this I made a 
short ureteral catheter 2mm. in diameter and 5 cm. long, with a little shoulder 
about 2 em. back of the inner end to keep it from slipping out of the ureter 
after introduction, and with a flange 6 mm. in diameter at the lower end, to 
keep it from slipping altogether into the ureter. I placed this in the ureter 
by means of a searcher used as a mandarin to conduct it through the stricture. 
I found, however, that its presence, after being in place for twelve hours, gave 
so much pain and increased the irritation of the bladder so much that I was 
obliged to abandon its further use, although mechanically it acted well. 

My next plan, which was successful in curing the case, was to have ureteral 
catheters made in four sizes, increasing from the smallest, which was 2 mm., 
to the largest, which was 6 mm. in diameter. The points of the catheters were 
blunt and straighter than the ureteral catheters ordinarily used, on one side 
almost on a line with the shaft. 

In the course of two months of such treatment the ureter was dilated sufhi- 
ciently to permit the introduction of the largest catheter, from the end of which 
the accumulated urine would drop in a large free stream. With the catheters 
I began systematically to wash out the ureter and kidney with a bichloride 
of mereury solution (1-150,000), constantly increasing the strength until 
1-16,000 was used. The treatment with the bichloride was interrupted sev- 
eral times for the injection of a 1 per cent nitrate of silver solution, and once 
for a weak iodine solution. Toward the end, while using the larger catheters, 
I was obliged some six times to suspend the treatment for from two to three 
days, on account of a chill followed by elevation of temperature from 102° to 
104° F., with a quickened pulse (120), headache, nausea, and pain in the left 
inguinal region and legs. The patient was flushed and restless, and suffered 
from sleeplessness at these times. 

The result of the bichloride washings was a complete disappearance of pus 
cells and gonococci from the urine, and a reduction of the size of the dis- 
tended ureteral tract from one holding regularly from 140 to 150 ec. down 
to one holding 90 or 100 ¢.c. The bladder assumed a normal appearance and 
the patient became able to sleep through the night without rising once. She 
gained 20 pounds in weight and resumed the rosy appearance of perfect health, 
with a corresponding remarkable improvement in spirits. 

The treatments were discontinued August 8, 1894; I saw her again in 
January, 1895, and then, on two occasions, catheterized the ureter, drawing 
off only 90 and 100 ce. of clear urine from the left ureter without a trace 
of pus or cocci. She had, therefore, recovered from the infection, but still had 
a stricture of the ureter of larger caliber, with a lax distended ureter above it. 
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I made several attempts to empty the ureter by massage, with considerable 
success at first, but the procedure became so painful that it had to be stopped. 
Just before the massage the bladder was emptied by catheter, and immediately 
after treatment as much as 90 ¢.c. of urine were secured. 

I demonstrated the success of the massage and mapped out the exact posi- 
tions in which to make pressure by placing the patient in the dorsal position 
and then introducing a catheter with a rubber tube attached to its outer end, 
when a straight glass tube, 50 cm. long, attached at the other end of the rubber 
tubing, filled at once with urine to the level of the ureter and acted as a 
manometer. Respiratory movements were traced by its rhythmical ascent and 
fall. On making pressure over the ureter through the abdominal wall the 
column ascended in the vertical glass, and, if the pressure was increased, it could 
be forced out over the top. If the pressure was made to one side of the ureter 
there was only a slight effect or none at all. By marking all the points of 
effective pressure on the skin, and afterwards connecting the markings, the 
course of the ureter was accurately mapped out. | 

The following important points are demonstrated by this case: 

1. Stricture of the lower extremity of the ureter can be diagnosed with- 
out any operation, by using the cystoscope with the bladder dilated with air 
by posture. 

9. Stricture of the ureter can be improved through gradual dilatation by a 
series of hollow bougies (catheters) and without a colpoureterotomy. (See 
Johns Hop. Gyn. Rep., No. 1.) : 

8. A stricture through which a No. 5 (5 mm. in diameter) bougie is passed 
every day for several weeks, will still hold back the urine, if the walls of the 
ureter above have lost their contractility. 

4, Pyoureter and hydroureter can be diagnosed by drawing off in a few 
minutes such a quantity of fluid as it is manifestly impossible for the kidney 
to secrete in that amount of time. 

5. Pyoureter and pyelitis can be improved, or even cured, by washing out 
the ureter and pelvis of the kidney, without any preliminary cutting operation 
to disclose the ureteral orifice (as in colpo-uretero-cystotomy, Bozeman). 

6. Variations in pressure in the column of fluid in a distended ureter can 
be demonstrated by a manometer attached to the ureteral catheter. 

7. By these means the course of a case under treatment can be accurately 
followed. | : ? 

There are several sorts of stricture’in the upper part of the ureter at or 
near the junction with the pelvis of the kidney. 

In one important group of cases the closure is intermittent, or depends on 
a ureteritis without a definitely localized stricture. 

Complete closure may be congenital, or it may follow an injury or inflam- 
matory disease. The treatment will depend upon the length of time which has 
elapsed since the occlusion was effected, as well as upon the result of the ocelu- 
sion. Where the kidney has undergone atrophy nothing need be done. If it 
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has become greatly distended, temporary relief may be afforded by tapping. 
Tf the occlusion is but recently acquired, the effort should be made by operation 
to make the passage pervious. 

I have examined the first patient on whom I performed a nephro-ureterec- 
tomy, leaving 6 or 8 cm. of the lower end of the tubercular ureter, and found 
the position of the ureteral orifice in the bladder marked by a shallow pit im- 
pervious to the sound. 

In another case of an intermittent hydronephrosis of long standing, due to 
a stricture of the ureter just below the pelvis of the kidney, in attempting to 
locate the stricture by means of a catheter the vesical opening was lacerated ; 
a few days later the kidney was exposed and the ureteral stricture divided and 
sutured, so as to make a free opening from the kidney into the ureter. The 
pelvis of the kidney was drained through an incision in the dorsum so as to 
allow the repaired stricture to heal at rest. During this time the bruised lower 
end of the ureter, no longer kept open by the passage of the urine, closed com- 
pletely, as I-found by a cystoscopic examination several weeks later, when no 
efforts made to pass the sounds succeeded. 

The following case of complete occlusion of the renal end of the 
ureter came under my care in May, 1894. 

C. F. (San. 115, May 12, 1894), twenty-three years old, was suffering 
from an old fistula discharging pus beneath the left anterior superior spine. 
Her trouble began ten years before with “ awful spells of pain” in the left 
side, extending around into the small of the back. These came about twice 
yearly and lasted two weeks at a time, when she had to stay abed on account 
of the pain and fever attending them. In the intervals she suffered from con- 
stant soreness in the left side. In 1890 she had a spell lasting a year, treated 

s “typhoid fever,” and terminating in April, 1891, in an abscess in the left 
inguinal region, which was opened and 2 liters of pus and blood evacuated. 
The abscess continued discharging until October, 1892, when it closed. In 
June, 1893, she got worse again and the abscess reformed; it was opened in 
August, and after that the discharge was constant. Several gritty particles 
had escaped recently from the wound. Seven months before coming to me 
she had been in a sanatorium, where she was treated for spinal caries. Each 
time the sinus closed and pus accumulated she had a chill with pain and fever 
which lasted until it was reopened. 

She was a little woman, under five feet in height, and well nourished. I 
found in the crease of the left groin, just under Poupart’s ligament, the funnel- 
shaped orifice of a fistula, 1 by 2.5 em. (# by 1 inch), discharging a little thin, 
watery pus. The sound entered readily for 16 cm. (64 inches) back toward 
the lumbar vertebre. Her hip movements were normal. The back was tender, 
but showed no abnormality. There was an ill-defined but positive sense of 
resistance in the flank under the left ribs. The examination of a bit of gritty 
substance discharged from the fistula showed that it was made of amorphous 
urates. 
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A positive diagnosis was arrived at in the following way, by an examina- 


tion under anesthesia. 
bladder speculum introduced. I 
was then able to pass a flexible 
renal catheter 26 cm. (104 inches) 
on the right side. On the left side 
the catheter stopped suddenly, as 
if meeting an obstruction 23 cm. 
(9 inches) in, nor could it be in- 
duced to go farther. I then left 
the catheter in the left ureter over 
an hour, with its outer end lying 
in a receptacle. No urine at all 
escaped during this time. The 
diagnosis therefore was complete 
occlusion of the left ureter at the 
kidney, with abscess of the kidney 
discharging by a long fistulous 
tract at the anterior superior spine. 
The kidney was so completely dis- 
organized that there was no chance 
of restoring its function, and the 
effort of the treatment was di- 
rected simply to doing away with 
the fistulous tract. 

A cure was effected by making 
an incision 8 em. (34 inches) long, 
between the crest of the ilium and 
the ribs, down through the muscles 
and a mass of inflammatory tis- 
sue, opening and evacuating sev- 
eral sacs of clear fluid, and serap- 
ing out one sac of cheesy material. 
Nothing was done to the ureter. 


She was put in the knee-chest position and the No. 10 


Fig. 289.—D1acGnosis oF OLD ABSCESS OF THE LEFT 
KIpNEY BY MEANS OF RENAL CATHETERS. 


A, sinus discharging under the left anterior superior 
spine had been treated as a psoas abscess, but on in- 
serting a renal catheter up to the right kidney and 
another up to the left, the catheter on the left side en- 
tered four centimeters short of that on the right side, 
and upon leaving both catheters in the ureter for an 
hour, that on the right side discharged urine freely, 
while none at all came through the left ureter. 
Upon cutting down on the left side in the direction of 
the arrow, an old cheesy focus was found occupying the 
situation of the kidney, A. 


A drain was left in and gradually withdrawn; she made a complete recovery 
and is well and married now, twelve years later. 
Traumatic stricture is a rare occurrence, on account of the protected 


condition of the ureters. 


External injuries, involving a ureter, are almost 


invariably associated with such extensive damage to other important viscera 
that the patient does not often survive. In spite, however, of this comparative 
immunity, cases of traumatic stricture do now and then occur. 

The accidents most liable to reach the ureter are stabs and gunshot wounds, 
a kick of a horse, a severe blow, or the crushing wound of a cart wheel. Mani- 
festly men are far more exposed to such injuries than women. As Christian 


532 AFFECTIONS OF THE URETERS. 


Fenger has said, “ Early diagnosis in these cases is often difficult, if not im- 
possible, because of the uncertainty of the symptoms. <A slight transient hema- 
turia, which might easily be overlooked, was noted in three cases. Hematuria 
may be entirely absent. If no injuries to other organs complicate ureteral 
rupture, there are no grave symptoms in the beginning.” 

Swelling from the accumulation of urine around the place of rupture is 
often from one to seven weeks in developing. 

In Fenger’s analysis he shows that the treatment has never yet been 
directed at an early stage to the ureter itself, but has consisted in puncture of 
the sac when forming, or in incision and drainage. Most of these cases became 
septic, and a secondary nephrectomy was necessary to save life. In some cases 
where the collection was not opened the patients survived, with either an oblit- 
eration of the ureter or a stricture. 

The treatment of strictures will vary according to their location. Those 
most amenable to treatment will be found located at the vesical and renal ends. 
I should propose to treat a stricture of the vesical end surgically by opening 
the vault of the bladder above the symphysis (sectzo alta), exposing the orifice, 
so as to slit it back into the dilated portion, and then to unite the edges of the 
V-shaped cut with a fine continuous catgut suture, which will stop the bleeding 
and keep the urine out of the cellular tissue. 

Fenger’s plan (“‘ Surgery of the Ureter,” T’rans. “ines Surg. Assoc., 1894) 
for treating a traumatic stricture of the ureter in its upper part, is by a linear 
longitudinal incision dividing the stricture. The ends and the sides of the 
incision are then sutured together so as to make a ureter of enlarged caliber. 
This plan was successfully carried out in the case of a man of forty-seven years, 
in whom the stricture was close to the junction with the renal pelvis; the 
patient had suffered for four years with intermittent pyelonephrosis. As the 
attacks increased in frequency a nephrotomy was performed, but no stone was 
found in the sacculated kidney. The ureteral entrance could not be discovered, 
either through the renal incision or after incising the pelvis. After making 
a longitudinal incision in the ureter below, the stricture was located in its upper 
part, and treated by making a longitudinal division and approximating the 
sides of the incision by sutures. Recovery took place in six weeks without a 
fistula. | 

Prof. E. Kiister, of Marburg (Arch. f. klin. Chir., Bd. xliv, chap. xxxvii, 
p- 850), had a case in a boy eleven years old, in whom he divided the ureter 
below a stricture at the renal junction, and transplanted the divided ureteral 
end into the pelvis of the kidney. 

Two years before, the boy had had a left hydronephrosis, for which a lum- 
bar incision was made, resulting in a fistula; from this time on, little or no 
urine came from the bladder, showing that the right kidney was either absent 
or inactive. In order to make the ureter patent, Kiister made a lumbar incision 
and opened the pelvis of the kidney, exposing the ureteral orifice. On cutting 
this down to make it patulous, he discovered a stricture 2 cm. (# inch) below 
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the kidney, necessitating cutting off the ureter transversely below the stricture. 
The lower end of the ureter was now enlarged by splitting it longitudinally, 
and then suturing it into the incision in the renal pelvis. The rest of the wound 
in the renal pelvis was closed with catgut. 

The result was that four months later the patient was able to pass 100 c.c. 
(34 ounces) of urine by the bladder in twenty-four hours, while the rest escaped 
by a fistula in the loin. This was closed by curetting and dilating the sinus and 
using buried sutures, when the recovery was complete, with a lumbar hernia. 

Stricture is also formed by an abnormal entrance of the ureter at an acute 
angle into thé renal pelvis, replacing the normal funnel-shaped opening. The 
orifice is situated high up in the side of the renal pelvis, and is valve-shaped, 
or minute and punctate. The nature of the obstruction is easily demonstrated 
by injecting fluid in both directions. It will be found to pass upward into 
the pelvis readily, but to escape from the pelvis into the ureter with difficulty. 
This condition of the ureter has been studied especially in its relation to hydro- 
nephrosis, which in some cases is caused by it, while in others it would seem 
that the twisting of the distended kidney produced the occlusion of the lower 
border of the ureter. 

In the treatment of these cases two things must be done: First, the accu- 
mulation must be relieved, if it is distressing; and, second, the passage must be » 
made patulous. The proposition to extirpate such a kidney should no longer 
be seriously considered, for even after a blockade of weeks or months the kidney 
retains to a remarkable degree its excretory power. In a case under my care 
I evacuated a hydronephrosis of six years’ standing, withdrawing 155 c.c. of 
urine, in which I found 0.039 gram of urea to the cubic centimeter. This 
was done by placing the patient in the knee-chest position, and with the specu- 
lum and head mirror exposing the right ureteral orifice, when a delicate renal 
catheter was passed up into the ureter and the sac evacuated. If the stricture 
proves impassable, then the second procedure alone remains to be carried out— 
that is, the exposure and plastic repair of the contracted portion. 

Fenger’s plan of treatment of the valvular orifice is the best. He has car- 
ried it out successfully in the following way: . 

The patient was a woman, twenty-eight years old, who had intermittent 
hydronephrosis with severe pain. The lower third of the kidney was drawn 
forward into the wound in the left loin, the posterior surface of its pelvis 
exposed, and freed of the enveloping fat. An incision was then made, about 
2 em. (2 inch) long, through the thickened pelvis. On holding this open with 
forceps, a small semicircular opening was seen at the lower portion of the inner 
wall, with its posterior border convex and the anterior border straight, form- 
ing a valve-like fold over the entrance which was likely to close the ureter when 
the pelvis became moderately distended. 

This stricture was overcome by making an incision through the mucosa and 
the muscular wall of the renal pelvis and ureter without cutting through into— 
the surrounding cellular tissue. The lower ends of the cut in the ureter and 
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in the renal pelvis were now simply united by a single, very fine, silk suture, 
changing the vertical incision into a horizontal line and giving a wide exit 
into the ureter. In place of the No. 5 French bougie introduced at the outset, 
a No. 11 could now be passed. This was left in the ureter and brought out 
of a wound in the dorsum of the kidney to keep the ureter open while healing. 
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Note the separate vesical orifices on the left, and the position of the right orifice on top of a cush- 
ioned eminence. § nat. size. JUNE 22, 486: 
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The opening into the renal pelvis was closed by ten fine interrupted silk sutures 
not piercing the mucosa. The wound was partially closed with extensive drain- 
age. The bougie in the ureter was taken out on the second day. The woman 
recovered without a fistula, and had no return of the hydronephrosis. 
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Hydroureter, or an abnormal distention of the ureter with urine, is 
but the complement of stricture which we have just considered. The cause of 
the hydroureter and hydronephrosis, which is genetically the same and always 
associated with it, is invariably due to an obstruction to the outflow of the 
secretion, without infection. The various causes, therefore, are those just enu- 
merated, which need not be cited again. 

Bilateral hydroureter and hydrone- 
phrosis may arise from an obstruction as 
low down as the urethra, or from a hyper- 
trophy of the bladder walls. It has been 
noticed arising from the compression of 
the orifices in exstrophy of the bladder. 

Pelvic tumors and inflammatory dis- 
eases act on one or both ureters according 
to their disposition. The hydroureter al- 
ways extends from the point of constric- 
tion up into the pelvis of the kidney, 
which it involves (hydronephrosis). The 
tract included is therefore greater or less, 
according to the location of the obstruc- 
tion. It is greatest when the stoppage 
is at the extreme lower end of the ure- 
ter, as in the case of a calculus plug- 
ging its orifice. One of the commonest 
forms, generally of lesser degree, is that 
produced by the pressure of large uter- 
ine or ovarian tumors, which is almost 
always greatest just at the pelvic brim, 
so that the hydroureter affects the abdom- 
inal portion only. : 

A marked case was found in one of 
my patients (S. A. H., 4039, Dec. 30, 
1895), who died with an enormous car- 
cinoma of the cecum filling the whole 


abdomen and pelvis. Following the dis- Fig. 291.— HypROURETER AND HyDRONE- 
: PHROSIS, SHOWING KINK IN URETER DUE 


tention, the ureter had become kinked, To BAND OF ADHESIONS STRETCHING FROM 
A : THE LOWER PART OF THE PELVIS OF THE 
and adhesions had formed which bound es ae Ga a oak Pienae 
. . . ay = 
the kinks together, so that the distention Ue SERA Let. 
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would have remained even if the cause Apri4,1895.) utopsy 


had been removed. 

Tn one instance figured in the text (Fig. 291) the ureter was obstructed by 
the pressure of a sarcomatous growth of the peritoneum; as the ureter distended 
it kinked, and became further obstructed by a band of adhesion uniting it to 


the pelvis of the kidney. 
30 
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Fic. 292.—SyRINGE AND ASPIRATOR 
witH CocK FOR INJECTING AND 
WASHING OUT THE PELVIS OF THE 
KIDNEY THROUGH THE RENAL 
CATHETER; OR TO INJECT FLUID 
SO AS TO DILUTE A COLLECTION 
oF Pus Too THICK TO RUN OUT 
THROUGH THE CATHETER. 


A sharp line of distinction between hydro- 
ureter and pyoureter can not be drawn; in 
many cases of hydroureter, pus is found in 
smal] quantities. In some instances the amount 
increases while under observation until it is so 
abundant that there can be no hesitation in 
calling it pyoureter; in other cases a pyoureter 


will rapidly improve and the pus diminish from 


day to day, ultimately leaving behind a simple 
hydroureter, while the observer is unable to de- 
cide just when the transformation took place. 

Pyoureter.—Pyoureter is an accumula- 
tion of pus in the ureter. In order to bring 
this about, two things are necessary: First, an 
obstruction, and, second, an infection, or the in- 
fection may take place first and the obstruction 
develop afterwards. A common example of the 
first class is a hydroureter which becomes in- 
fected, while the second class is typified by the 
case cited under gonorrheal stricture of the ure- 
ter. Properly speaking, many of these cases 
should be classified under ureteritis and its 
sequela, The quantity of pus present varies 
from a large deposit, falling as a sediment in 
the urine as soon as it is withdrawn, or a thick 
and creamy pus only brought out of the catheter 
by suction, all the way down to a small quantity 
of pus just sufficient to give the urine a turbid 
or milky appearance, or the pus may even not 
appear at all until the urine is centrifugalized 
and put under the microscope. The same causes 
may act to produce pyoureter as hydroureter, of 
which the former may sometimes be considered 
an advanced stage. 

Fever is, as a rule, only an occasional symp- 
tom. I have seen several cases where an in- 
tense intermittent colic was the most pro- 
nounced symptom, and where no calculus was 


_ present. 


The diagnosis is made by the ureteral and 
renal catheters. Upon introducing the catheter 
and clearing the obstruction the pus or purulent 
urine will begin to flow. It must be borne in 
mind that urine thickened by pus will escape 
much more slowly than normal urine; if neces- 
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sary, the discharge at the end of the catheter may be hastened by applying 
suction with an air-tight syringe. 

Whenever the pus is inspissated or too thick to flow readily through the 
small catheter, it is best to dilute it by injecting some warm boric acid solution 
and allowing this to mix well with the pus before escaping again; by repeating 
this maneuver an accumulation may be evacuated in a few minutes which could 
not otherwise escape in the course of several hours. When the thick pus is in 
the pelvis of a large kidney the dilution may be aided, after injecting the solu- 
tion, by manipulating the kidney freely between two hands. 

I have met a number of cases due to tubercular ureteritis with stricture, 
- and one case, already cited, of gonorrheal infection. 

The prognosis depends upon the cause. In tubercular cases the disease is 
progressive until removed. In other cases the infection involves not only the 
ureter but the pelvis of the kidney, and also the kidney substance, impairing 
the secreting function. 

The treatment will also depend on the cause, and the possibility of com- 
pletely removing any obstruction to a free een Disinfection of the whole 
urinary tract up into the kidney may be carried out as already detailed. 

Ureteral Calculus.—A calculus lodged somewhere in the course of the ureter 
is far more rarely found than one lodged in either the renal pelvis or in the 
‘bladder. 

The chemical characters of such caleuli are the same as those found in the 
kidney; the form, however, of a calculus which has lodged in the ureter for 
some time is peculiar, being elongate, from four to six or more times its diam- 
eter, which averages about 5 mm., and pointed at both ends 
(see Fig. 293). The forms of these caleuli and the appear- 
ance of the layers show that they gain by accretion at the 
ends and lose by attrition at the side. A ureteral calculus 
has been observed 12.5 em. (5 inches) long. Small calculi 
may be round or even horseshoe shaped, as in Dr. R. B. . | 
Hall’s case (New York Medical Record, Oct. 18, 1890). . Sameees 


The pelvis of the kidney is the source of these caleuli, Fie. 293.—A Urererar 
2 : CALCULUS WHICH 
which drop down into the ureter or are slowly forced down, ia raeeub srpur ke 
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silk thread used to suture the opened ureter to the vaginal 

vault (colpo-ureterostomy) for the purpose of treating a stricture of the ureter. 
The patient suffered intense pain from vesical spasms until I discovered the 
stone and took it away. It was about 6 mm. in diameter. 

Ureteral caleuli lodge by preference within certain well-defined 
limits—for example, just below the renal pelvis, about the flexure at the pelvic 
brim, and the pelvic floor, are decidedly points of predilection. _ 

The symptoms produced by a stone lodged in the ureter are, attacks 
of severe pain extending from the kidney down the course of the ureter, and 
sometimes accompanied by rigors. The pulse is elevated and there is fever. 
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The point of location of the stone is tender on deep pressure. These attacks 
are intermittent, and recur at variable intervals as long as the stone remains. 
With the attacks may often be noticed the formation of a tumor in the loin of 
that side. Where the stone is not lodged, but is gradually descending toward 
the bladder, its advance can be traced by the patient, and is often marked by~ 
bloody urine. Mechanically, the obstruction produces a hydroureter and hydro- 
nephrosis, varying in grade according to the completeness of the obstruction ; 
if there is infection, pyoureter and pyonephrosis may arise. In time the func- 
tion of the kidney becomes greatly impaired, but it is remarkable how persist- 
ently it continues to excrete a diminished percentage of urea after months and 
years of such interference. 

The valve action of a stone in plugging the ureter and then permitting the 
dammed-up contents to escape suddenly, is well shown by the history opel: 
Hall’s case, cited above, in which he found a renal 
tumor the size of a pint cup, which was not present 
the day before. 

A presumptive diagnosis will be made 
when all the symptoms above described are found. 
Tt must be remembered, however, that the passage 
of a blood clot, or the temporary closure of the 
ureter by an inflamed and thickened mucosa, may 
give rise to similar symptoms. The most certain 
of all means of diagnosis are direct examination 
by vagina, by rectum, by cystoscope, by catheter- 
ization of the ureter, or by an abdominal incision. 
A stone of good size lodged in the ureter in advance 
of the broad ligament can be felt through the antero- 
lateral wall of the vagina and rolled under the finger. 


Fig. 294.—ScratTcHEes MApf BY 
INTRODUCING WaAX-TIPPED 
CATHETER A SuHoRT Dis- 
TANCE INTO THE URETER. 


Its introduction was marked 
by the immediate escape of 8 
c.c. of urine, showing obstruc- 
tion, and on its withdrawal the 
scratches were seen. ‘The ure- 
teral orifice, rendered non-sen- 
sitive by the injection of a 1 
per cent cocaine solution into 
the tissues through the vagi- 
nal wall, was then dilated 
with ureteral metal catheters, 
when the stone escaped. The 
entire manipulations were con- 
ducted through a vesical specu- 
lum. 


Back of this point the normal ureter is easily acces- 
sible per rectum, all the way up to the pelvic brim, 
by following the landmarks described, and the pal- 
pation is all the easier if the ureter contains a for- 
eign body. | 

A eystoscopic examination may be so fortunate 
as to disclose a stone projecting partly into the blad- 
der. By using the metal catheter with a diaphragm 
on the end a stone can be recognized all the way 
back to the posterior pelvic wall, or even up above 


the brim, by the click when it is struck. Above this point the diagnosis 1s 
based upon the fact that an obstruction exists in the form of a foreign body, 
which is demonstrable upon passing the flexible renal catheter, tipped with 
wax, which takes an impression from the stone. 

When the calculus is lodged in the ureter, the wax-coated catheter invari- 
ably reveals its presence (see Figs. 294 and 295). If the wax coat is put 
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upon the catheter at intervals as well as on the tip, or if the whole surface of 
the catheter is coated (Sampson), the distance of the calculus from the upper 
pole of the kidney and from the urethral and ureteral orifices can be easily 
measured, and its exact location determined. As the catheter is withdrawn 
there is ies a tendency to disturb the position of the stone in the long axis 


of the ureter in such a manner as to wedge the 
catheter. By noting the bite of the stone, and then 
noting the precise point at which the catheter is re- 
leased from the bite, the distance of the stone from 
the external urethral or from the ureteral orifice 
can also be measured. 

Fig. 295 shows the gouge made in the wax- 
tipped catheter by a calculus first located in the 
kidney. On opening the kidney, however, no stone 
was found. I then, at the request of my colleague, 
the operator, examined the patient again, and upon 
making a retrograde catheterization, through the pel- 
vis from above, I located the stone in the lower por- 
tion of the ureter, and removed it through the vagina. 


Fic. 295. Fig. 296.—A Wax-TIPPED 


BouGiez. 
These scratch marks were _ 
made by passing the wax-tipped The facet is produced by 
eatheter down the ureter through the contact of the wax with 
the pelvis of the opened kidney the side of the speculum, and 
in search of a lost stone. The could not be mistaken for a 
stone was located in. the lower scratch mark. 


end of the ureter, and removed 
by the vagina. 
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Fic. 297.—END oF A Wax- 
TIPPED CATHETER. 


Diagnosis of renal calculus 
by means of a wax coat on tne 
catheter. The scratch marks 
were made by the calculus - 
shown in Fig. 298. Four times 
enlarged. 


There are three sources of error which must be borne in mind in 
order that they may be avoided. In the first place, the contact of the wax 
with the side of the speculum may produce a facet like that shown in Fig. 


540 _ AFFECTIONS OF THE URETERS. 


296. This should never be mistaken for a scratch; and the wax need not 
touch the edge of the speculum if the catheter is introduced with a steady hand. 
and the outer rim of the speculum utilized as a fulerum. In the second place, 
the catheter should be introduced into the ureteral orifice with one direct for- 
ward movement; any to-and-fro movements near the vesical 
rim of the speculum are liable to produce scratches. In the 
third place, on withdrawing the catheter, the speculum hav- 
ing been already removed, the vulva must be held open, so 
that there is no contact with the genital hairs. 
Mrs. P. had a calculus in the pelvis of her right kidney, 
Fic. 298.—Catcurus and a catheter coated with dental wax softened with olive 
Or THe PeLvis OF oi] was passed up into the kidney, the vesical speculum was 


THE KIDNEY FOUND 


BY THE WAx-tipPED removed, and the catheter then. withdrawn. - Upon placing 
CATHETER  INTRO- ; 


pucep By THE Ure- the glistening wax surface under a lens, the scratch marks 
TER. NATURAL SIZE. ‘ aa F Aa ; 
JAN. 29, 1896. seen in Fig. 297 were plainly visible, and at the operation 
the calculus shown in Fig. 298 was removed. 
Another patient, sent to me by Dr. F. Henrotin, of Chicago, had a calculus 
in the kidney which gave the following evidences of its presence: The renal 
catheter was passed into the pelvis of the kidney, and upon withdrawing it, its 
end was found hammered down and scratched, as seen in 0, Fig. 299; 
in the eye of the catheter was lodged a bit 
of a stone (see a, Fig. 299), and upon magni- 
fying this (c, Fig. 299), it was found smooth, 
black, and mammillated on one surface, and on the 
other jagged, crystalline, and buff-colored; show- 
ing that it had been broken off from a 
larger stone. | 
The treatment is both palliative and 
radical. It is proper to use palliative treatment. 
during the attacks, relieving the pain with hypo- 
dermics of morphin, and producing relaxation by 
hot baths and packs. Where a number of stones 
have passed previously, it is best to wait and see 
if the attack in question will not also pass off in 


enenocnantenedionve ese sae tener tanto tenant esaayatncanan enon mes) 


* Za 3 
SSB Sembee eRe eR nate Means ob Rw eae 


Fie. 299.—a, STONE CAUGHT IN 
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in resorting to surgical measures. 


In the surgical treatment of ureteral calculus its removal is effected by an 
extraperitoneal or by a transperitoneal route. In the extraperitoneal method 
the peritoneum is not opened at all, but even when the stone is caught in a 
portion of the ureter lying beneath the peritoneum, the latter is loosened and 
turned to one side and the ureter arrived at in this way from behind. In the 
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transperitoneal method the anterior abdominal wall is opened, preferably in the 
semilunar line, and the ureter exposed and incised, making in this way two 
incisions through the peritoneum on opposite sides of the abdomen. 

The extraperitoneal route is always to be preferred, on account of the dan- 
ger of peritonitis, and on account of the risk of a urinary fistula, which will be 
safer behind than across the peritoneum. 

In two positions the stone must always be taken out by the extraperitoneal 
route: First, when lodged anywhere between the kidney and the superior strait; 
second, when lodged in the anterior part of the pelvis, under, or in front of 
the broad ligament. The ureter is more easily accessible from the brim of the 
pelvis down to the broad ligament after opening the abdomen, but even here it 
is better to make a long lateral incision and peel up the peritoneum, so as to 
get at the stone in this way. : 

The presence or absence of infection also influences the choice of route. 
When the urine is discharging pus from the affected side, the extraperitoneal 
route must always be followed, on account of the enormously increased risks of 
infection if the peritoneum is opened. As stated in discussing the diagnosis 
of stone in the ureter, it may be proper in doubtful cases to make a preliminary 
abdominal incision in the semilunar line in order to locate the stone, and then 
to remove it by a lateral incision. 

The various operations for ureteral’ calculus are performed as follows: 
When the stone is found lodged in the lower, vaginal part of the ureter, if its 
end can be seen through the cystoscope projecting into the bladder, the effort 
should be made to grasp it with a pair of ordinary forceps, or alligator forceps, 
with a hook, or in a noose, and by traction, aided by pushing from behind with | 
one finger in the vagina, to draw it out of its bed and through the urethra. 

If this fails, and whenever the stone is behind the vesical orifice of the 
ureter, it must be reached by a vaginal incision. : 

After definitely locating by touch the part of the vagina nearest the stone, 
the patient is put on her back, or in the lateral posture, and the posterior vaginal 
wall retracted, exposing the anterior and the lateral walls. 

The bladder is emptied, and a longitudinal incision is made through the 
vaginal wall about 3 cm. (14 inches) long; pulling apart the borders of the 
incision and dissecting down into the cellular tissue, the enlarged ureter 1s 
exposed and caught by passing blunt hooks under it, above and below the stone. . 
_ A longitudinal incision is then made in the ureter over the end toward the blad- 
der, just large enough to push the stone through endwise without any tearing. 
After this is accomplished a bougie is run up the ureter to make sure there are 
no more stones above, and the ureteral incision is sewed up with five or six fine 
interrupted catgut sutures, introduced with a delicate, curved intestinal needle, 
each one embracing the outer coats and avoiding the mucosa. If a good closure 
+s secured and there is no infection, the vaginal wound may be closed too, but 
if there is much pus in the urine it is safer to drain the vaginal incision. 

The remainder of the ureter can be exposed by the incision in a line begin- 
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ning in front of the quadratus muscle, halfway between the crest of the ilium 
and the ribs, and extending obliquely downward and forward above the ante- 
rior superior spine to the semilunar line, where it ends over the pelvis. The 
incision, which must be a generous one, is carried boldly through the skin, and 
three layers of muscles down to the fat overlying the peritoneum. Most of the 
bleeding vessels are best clamped, but the arteries should be tied with fine cat- 
gut. As soon as the fat layer is reached, the knife is laid aside and the incision 
drawn widely open with retractors, while with the fingers alone the peritoneum 
and cellular tissue are easily lifted up and dissected back toward the spine. In 
this way the ascending or descending colon is drawn to one side, and the ureter 
is exposed in its course across the psoas muscle. If not readily found, it may 
be detected by finding the kidney first and then tracing it down from the pelvis. 

The stone will be found most easily, if it is a small one, by grasping the 
ureter between the thumb and forefinger and passing it between them from 
above downward until the foreign body is felt. A longitudinal incision is then 
made over the end of the stone, it is taken out, and the opening is closed at 
once with fine catgut sutures, embracing all but the mucous coat. Where the 
pelvis of the kidney has been opened to extract renal caleuli, and a doubt is felt: 
as to whether or not there is a calculus in the ureter, this may be determined 
by passing a sound down the ureter toward the pelvis. If a stone of any size is” 
found the instrument will be checked, and a little wax on the tip will demon- 
strate the nature of the obstruction. The diagnosis of stone in the upper ureter 
may also be made by passing the finger through the lumbar incision made for 
nephrotomy down along the course of the ureter. JI have been able to palpate 
the ureter in this way all the way to the pelvic brim over the common iliac 
artery, without making a longer incision than is necessary to deal with the renal 
stone. 

The transperitoneal plan of removing calculi is safe and proper when | 
there is no infection, and the stone is fixed in the ureter at a point near the 
pelvic brim. In this position the ureter is easily found and exposed, and may 
be treated through an incision in the semilunar line with the pelvis well ele- 
vated. The stone is then removed by a longitudinal incision closed by catgut 
mattress sutures embracing peritoneum and muscular coats. If the suturing is 
accurate, and there is no stricture below to dam back the urine, there is no need 
of a drain, and the abdominal wound should be completely closed. 

W. A. Lane, of Guy’s Hospital, operated on a calculus impacted in the 
ureter for twenty years (Lancet, Nov. 8, 1890, p. 967). 

The patient, who was twenty-three years old, began having violent abdominal 
pains when she was three years old; she had hematuria when eight years old. 
Attacks of violent pain were referred to the left side low down and were ac- 
companied by great irritation in the urethra. After each attack abundant pus 
appeared in the urine. — | 

At a first operation a lumbar incision was made and the kidney explored; 
a “kink” in the ureter was found and corrected, but the pain soon recurred. 
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On July 5, 1890, an abdominal incision was made in the left linea semi- 
lunaris and the ureter palpated about the pelvic brim, where a stone was felt 
and pushed up; a longitudinal incision was made in the side of the ureter, a 
small oval stone three-quarters of an inch long was removed, and the opening 
closed with a fine continuous silk suture. The wound healed without leakage 
and the patient recovered. The calculus was made up of alternating layers of 
uric acid and urates. | 


Fig. 300.—PROLAPSE OF THE URETERAL AND VEsicAL Mucous MEMBRANE, MOST MARKED ON THE 
Lert SpE, SLIGHT ON THE RicHT. DiIPHTHERITIC INFLAMMATION OF THE BLADDER AND LEFT 
URETER. GREAT HYPERTROPHY OF THE BLADDER WALLS. 


Note the position and narrowness of the ureteral orifices at a and 8, and the large pyoureter above 
the bladder on the left and the smaller hydroureter on the right side. 4 natural size. 


Prolapse—An eversion or prolapse of the ureteral mucosa is one of the 
rarest of the ureteral affections. It is commonest in female children and often- 
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est congenital. The prolapse usually depends for its origin upon a narrowing 
or stricture at the ureteral orifice; the pressure of the urine filling the pelvis 
of the kidney and the ureter behind this, is then sufficient to cause the ureteral 
mucosa to pout out into the bladder in the form of a cystic tumor, with the 
obstructed ureteral orifice at some point of its periphery. In the child the pro- 
lapsed ureter may even escape through the urethra and appear at the vulva, 
where it may be mistaken for an everted urethra. An example of an acquired 
prolapse in a man, following an acute cystitis five years before death, is shown 
in Fig. 300, examined and reported by Dr. George Blumer (Johns Hopkins 
Hospital Bulletin, Sept.—Oct., 1896, p. 174). The patient died of an extensive 
urinary infection, to which this class of cases is peculiarly lable. The enor- 
mously hypertrophied bladder, in one place 3 cm. thick, was corrugated and 
covered with diphtheritic patches. On the right side there was a hydroureter 
and a cushiony protrusion into the bladder as big as the end of the thumb. 
On the left side, a pyramidal sac occupied the position of the ureteral orifice. ; 
The sac was fluctuating, 8 cm. long, 3 cm. in diameter at the base, and 9 em. 
in diameter near its extremity. High wp on one side the minute ureteral or1- 
fice was found (see Fig. 300) as big as a pin point and situated in the center 
of a small area of dense fibrous tissue. On opening the thin-walled sac, the 
finger could be carried directly up into the ureter. 

Ureteral Fistula.—A ureteral fistula is an abnormal opening through which 
the urine is discharged directly from a ureter on to the surface of the body or 
into some part of the genital or alimentary tract, and in so far as the affected | 
ureter is concerned the bladder is thrown out of use. 

Ureteral fistulae are the result of trauma, or of ulceration, 
or they are congenital, and by far the commonest are those involving 
the anterior part of the pelvic portion of the ureter. 

A uretero-vesical fistula is produced by a ureteral stone ulcerating 
through the ureteral walls into the bladder, or by the artificial making of a 
communication between the bladder and the ureter behind a strictured orifice. 
Such a fistula requires no treatment, but it should not be passed by without 
mention. | 

The commonest causes of ureteral fistule were formerly the traumatisms 
of labor, tearing open the uterus, vagina, bladder, and ureters, and leaving a 
permanent communication between the ureter and uterus, or ureter and vagina, 
forming a uretero-uterine or a uretero-vaginal fistula. Other causes acting but 
rarely were the ulceration through the vagina into the ureter, produced by a 
large pessary, or the cutting of a ureter on opening a pelvic abscess per vag- 
nam. To-day the commonest cause of ureteral fistule is to be found in the fre- 
quently performed vaginal and abdominal hysterectomies in which the ureter 
is accidentally injured. In vaginal hysterectomy for cancer the wonder 1s that 
the ureter is not more frequently tied or cut, as it lies so close to the field of 
operation and is often so intimately involved in the disease. Indeed, it seems 
quite certain that this accident must occur with far greater frequency than is 
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apparent from the reported cases. In rare cases both ureters are injured, form- 
ing a double ureteral fistula. | 

The diagnosis of ureteral fistula is not difficult. The traumatic. forms 
must first be distinguished from the congenital. Congenital ureteral fistule 
almost always open at a point below the neck of the bladder, even as low down 
as the external genitals, while the traumatic forms open either at the base of 
_ the bladder, or, more commonly still, at the vault of the vagina, or into the 
uterus. An additional distinguishing feature is the fact that the congenital 
fistule are known to have existed from childhood, while the traumatic take 
their origin from some definite period in adult life. 

The next step of importance is to distinguish ureteral from vesico-uterine 
and vesico-vaginal fistulae. A fistula involving one ureter discharges constantly, 
while the patient is also emptying the bladder at regular intervals to discharge 
the urine received from the sound ureter. Care must also be taken to distin- 
guish cases of small vesico-vaginal fistula situated high up, in which the bladder 
still retains some of its functional activity and discharges urine per urethram, 
in spite of more or less leakage. 

By injecting the bladder with an aniline solution, or - with sterilized milk, 
if the case is one of vesico-vaginal fistula, the colored fluid will escape by the 
vagina; if, on the other hand, the pate is ureteral, the flow from the vagina 
will nine clear. 

Berard’s method of diagnosing He een a ureteral and a vesical fistula is to 
empty the bladder and then cause the patient to sit on a vessel for two hours, 
when, if the fistula is a ureteral one, the amount of urine collected ought to 
approximate that drawn by a catheter at the end of this time. 

Upon exposing the anterior vaginal wall and the vaginal vault the ureteral 
fistula is usually found near the cervix, imbedded in scar tissue. Upon intro- 
ducing a flexible catheter or bougie into a ureteral fistula the instrument can 
be pushed up beyond the pelvis into the abdomen as far as the kidney, and if 
left in place the urine is seen dropping at intervals from the end of the catheter. 

In every case of vesico-vaginal fistula, a careful search must be made to 
be sure that the ureteral orifice does not open on the margin of the fistula. 
F. Winckel has reported a case in which a minute fistula communicated with 
the bladder and the ureter at the same time. 

A sure sign of a ureteral fistula is obtained by exposing the ureteral orifice 
and passing into it a sound or a catheter. If a fistula 1s present it will be 
found that the sound will only enter a short distance, not more than 3 or 4 
em., on the injured side, where it is stopped, and if the orifice is watched no 
urine will be seen to escape. On the sound side the metal catheter or sound 
can be carried back to the posterior pelvis and a flexible catheter can be pushed 
up to the kidney, while, if left in place, the urine is discharged through it. 

Treatment.—Various plans have been devised for the purpose of divert- 
ing back into the bladder the urine which discharges through the fistula. The 
following is an outline of some of these methods: 
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1. By buttonholing the bladder and making an artificial vesico-vaginal fis- 
tula close to the ureteral fistula; then, after this has healed, bridging over a 
channel between the two atlas, orifices by drawing together ihe sound vaginal 
weet at the sides. 

2. By making an artificial vesico-vaginal fistula close to the ureteral fistula 
nite tien encircling both orifices in a ring of vaginal denudation, which is 
folded on itself so that the urine flows first from the ureter into a little vaginal 
pre and then into the bladder by way of the vesico-vaginal fistula. 

. By dissecting out the end of the ureter and, after splitting it to pre- 
cca bt action of the orifice, turning the end into an opening made into the 
base of the bladder. 

4. By making a big vesico-vaginal fistula in the vaginal vault near the 
ureteral fistula and closing the upper part of the vagina (partial colpocleisis). 

5. When the ureter is not completely severed and the fistula simply involves 
its lateral wall, by closure of the fistula, by means of denudation and suture 
of its margins. | 

6. By opening the abdomen to release the end of the ureter and turning it 
tied the bladder (abdominal uretero-cystostomy ). : 

. By total occlusion of the vagina after making a large Vester fe 
aia oa colpocleisis ). 

. Removal of the kidney corresponding to the fistulous ureter (nephrec- 

a ), 
Of these various plans of treatment, no one is adapted to all cases, but that 
plan is to be selected which best meets the individual requirements of the par-_ 
ticular case. In general the simplest plan should be followed as involving least 
risk to life and avoiding, if possible, any extensive mutilation, or the sacrifice 
of such an important organ as the kidney; the last thing to be thought 
of is colpocleisis or nephrectomy, and the abdomen must not be opened 
if a simple anastomosis can be effected per vaginam. 

The condition of the patient must be carefully considered. I have had 
patients referred to me for the treatment of a ureteral fistula following vaginal 
hysterectomy, who were suffering from pelvic cellulitis and periureteritis, and 
so prostrated that I was unable to perform an operation. In one case the patient 
was emaciated, had a rapid pulse, and a constantly elevated temperature. 

When the fistula is traumatic the best time to operate is some months after 
the receipt of the injury, because for several weeks after its appearance the mass 
of fresh young scar tissue forming in the vaginal vault is unfavorable for any 
kind of plastic operation. 

Fistula in the Lateral Wall of the Ureter.—A fistula in the 
lateral wall of the ureter is easily closed by making a circular denudation in 
the vaginal wall around the opening, about 4 mm. in breadth, similar to the 
denudation for a vesico-vaginal fistula. The sides of the denudation are then 
brought together by means of a series of interrupted silk or fine catgut sutures, 
approximating the tissue in the direction of least resistance. I have had one 
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operation of this sort to perform upon a patient upon whom I had previously 
opened the lateral wall of the ureter near the vaginal vault and sutured it to 
the vagina in order to get at and dilate a ure- 
teral stricture in the back part of the pelvis. 
The denudation was made and the sutures 
were applied as just described, and the wound 
healed per primam. 

Ureteral Fistula at the Base of the 
Bladder.—A ureteral fistula situated at the 
base of the bladder is best treated by dissect- 
ing up the ureter to the extent of 1 or 2 cm., 
then perforating the base of the bladder, and 
turning the end of the ureter into it. The 
vaginal part of the incision is closed by in- 
terrupted sutures, taking care to catch the Fic. 301.—Swrremne rae Urerer (Ur) 
Pec aiectatheisoter anetmcuonsiwo Of) aacaainvamonvaomar Froecce 
the upper sutures, so as to hold it fixed in the att 
Bae Rar, ‘ The area of undenuded vaginal mu- 
incision and thus prevent retraction, as de-  cosaisseen between Ur and B. The five 
scribed in the treatment of ectopic ureteral Sega seo: ena ma 
orifice. 

Ureteral Fistula at the Vaginal Vault.—When the fistula lies in 
the vault of the vagina and there is enough loose vaginal tissue around it, the 
best plan of treatment is the formation of a vesico-vaginal fistula near by, not 
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Fic. 302.—URETERO-VAGINAL FISTULA, SWITCHING THE URETER INTO THE BLADDER THROUGH A VESICO- 
VAGINAL FistuLa. ab, AREAS OF DENUDATION. 


The union of the edges of the fistula is shown in the second picture. Marcu 8, 1896. 


less than 1 cm. in diameter, then making a circular denudation, including both 
fistule, as shown in Figs. 301 and 302. The sides of the denudation on the 
vaginal surface are brought together by interrupted silk or catgut sutures. The 
difficulty in this operation is the tendency of the vesico-vaginal fistula to con- 
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tract and close, and for this reason the opening must be made sufficiently large 
and the mucous surfaces of the vagina and bladder accurately approximated. 

Uretero-cystostomy.—The abdomen should be opened, and the end of 
the ureter freed and turned into the bladder, in those cases where a sound 
kidney is discharging its urine into the vaginal vault,-and where, at the same 
time, on account of the scar tissue or its retracted position, a sy iy opera- 
tion establishing oe connection between the ureter and the bladder is im- 
possible. 

Contra-indications to abdominal uretero-cystostomy are, an enfeebled condi- 
tion of the patient, fresh scar tissue in the vaginal vault a pelvic floor, and 
an extensive periureteritis. I have twice been obliged to abandon the opera- 
tion on account of periureteritis. This can be detected by first recognizing the 
mass of resistant tissue in the vaginal vault, and then passing a catheter up 
the ureter and examining by the rectum, when the ureter will be found, no 
longer free and movable, but imbedded in a mass of hard tissue Senaene 
a variable distance up coed the superior strait and distinguishable with 
difficulty. 

Similar operations have been successfully performed by Drs. C. B. Pen- 
rose, of Philadelphia (Univ. Mag., April, 1894), and Florian Krug, of New 
York. (See J. M. Baldy, Amer. Gyn. and Obs. Jour. , Nov., 1894, and H. J. 
Boldt, personal communication. ) 

It is important to note that the operations of uretero-ureteral anastomosis 
and uretero-cystostomy must not be looked upon as rivals in the same field. 
Where the ureter is cut far enough back from the bladder to permit an anasto- 
mosis of the upper into the lower end, the distance between the upper end and 
the bladder is too great to allow a uretero-cystostomy to be considered. Where, 
on the other hand, the ureter is cut near enough to the bladder to allow the 
upper end to be turned into the bladder, it will be found that the lower end 
is so short and so awkwardly placed that a uretero-ureteral anastomosis is not 
to be thought of. 

There is but one class of cases in which the procedure is elective; that is, 
when the ureter has become lengthened and dilated by ist Wdneaneny upward 
over a uterine myoma. J would in this case elect to do a uretero-ureteral 
anastomosis if the ureter were dilated, or a uretero-cystostomy if it were of 
normal caliber. 

The method of performing uretero-cystostomy is described in the following 
case, operated on seven weeks after vaginal hysterectomy: The patient (B. Z., 
J. H. H., No. 2990) entered the hospital in August, 1894, with an extensive car- 
cinoma of the cervix, for which Dr. W. R. Russell, then the resident gynecologist, 
performed vaginal hysterectomy. The disease had extended so far out into the 
broad ligaments that he was obliged to place the ligatures at a greater distance 
from the cervix than usual. She recovered rapidly from the hysterectomy, 
but retained as a sequel a ureteral fistula in the vault of the vagina near the 
middle of the cicatrix. From this there was the usual constant leakage of urine, 
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although she regularly passed the urine accumulating in the bladder from the 
other kidney. From a simple vaginal inspection it was impossible to say 
whether the flow from the cicatrix came from the right side or the left. It 
clearly did not come from the bladder, for it remained unchanged by the injec- 
tion of.a sterilized solution of milk into that viscus. 

To decide which was the severed ureter I placed the patient in the knee- 
chest position and introduced my No. 10 eystoscope, when the bladder filled 
with air, and I was able to inspect the ureteral orifices. By introducing a 
searcher into the left ureteral orifice, I found that this ureter was intact as 
far as the posterior wall of the pelvis. Upon introducing the searcher into the 
right ureteral orifice it could not be carried in more than 2 em., on account 
of meeting an impassable obstruction. The urine was seen flowing from the 
left ureteral orifice while nothing escaped from the right side. The demon- 
stration was thus complete that it was the right ureter which was injured and 
the left was intact. 

Having cleared up the diagnosis in this way, I proceeded to operate to relieve 
the condition, in October, 1894, seven weeks after the original operation. 

Operation.—The patient was placed in the Trendelenburg position and 
an incision 12 cm. long made through abdominal walls loaded with fat. Every 
step throughout the operation was embarrassed by the obesity of the patient. 
After opening the abdomen, the large fat omentum and intestines were dis- 
lodged from the lower abdomen and pelvis with great difficulty, and held away 
by means of cotton gauze pads. 

The end of the ureter could not be found on the pelvic floor on account of 
the rigidity and inflammation surrounding the line of. scar tissue between the 
rectum and bladder. The right ovary and tube, which had been left, were also 
pinned down to this scar tissue by numerous vascular adhesions. The attempt 
to reach the ureter at this point was therefore abandoned and it was sought 
out at the pelvic brim, where it was readily found after lifting up the caput 
coli, incising the peritoneum, and pushing aside the fat. It was then traced 
from the point where it crosses the common iliac artery down to the pelvic 
floor, exposing the whole length of the pelvic portion by splitting the perito- 
neum over its upper surface. The anterior portion was involved in the inflam- 
matory material surrounding the scar, which bled so freely that no attempt 
was made to dissect it out. Four centimeters of the lower end of the ureter 
lying directly behind the scar tissue were dissected loose and the ureter lifted 
up from its bed and divided close to the scar, sacrificing as little as possible 
of its length. . 

I now found that although I had cut the ureter to the best advantage pos- 
sible under the circumstances, I could not do more than bring it into contact 
with the bladder by pulling on it. It was evident that if I were to suture 
it to the bladder I must exercise such a degree of traction that it would pull 
loose soon after the operation, leaving a uretero-abdominal instead of a uretero- 
vaginal fistula to deal with. 
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I was able to cope successfully with this formidable difficulty in the follow- 
ing manner: The bladder was dissected free from its attachments to the hori- 
zontal rami of the pubis on both sides, with scissors and fingers, and dropped 
down into the pelvis so as to extend it and carry it more into the back part of 
the pelvis, gaining at least 3 em. in this way. By this means the ureter and 
the bladder were now easily approximated without strain. I then made a small 
incision through the bladder wall, which was covered with fat at least a centi- 
meter thick, at the point on the right side nearest the ureteral end drawn straight 
across the pelvis. This incision passed through the peritoneum and was not 
more than 3 or 4 mm. in length, just large enough to receive the ureter 
snugly. 

I then slit up the under surface of the ureter for about 4 mm., enlarging 
the caliber of its orifice to avoid a stricture, and with a pair of long delicate 
forceps introduced through the urethra, through the bladder, and through the 
incision, I caught the ureteral end, drew it into the bladder and held it there 
while it was being attached to the bladder wall by about six fine interrupted 
silk sutures passed through the muscular tissue of the bladder and the peritoneal 
and muscular coats of the ureter. on all sides, beginning with the under side. 

The ureter thus dissected out of its bed, and attached to the bladder, was 
stretched like a lax cord from the posterior part of the pelvis to the bladder, 
which lay gibbous and flattened out on the pelvic floor. 

The abdominal incision was closed down to its lower angle, where a narrow 
gauze drain was inserted for fear of leakage. Care was taken in closing the 
incision not to draw together the peritoneum underlying its lower end, in order 
to avoid raising the bladder and indirectly pulling upon the ureter. No leakage 
occurred and the drain was removed, after which the wound healed without 
suppuration. The patient’s urinary difficulties were immediately and com- 
pletely relieved with the perfect restoration of continence. 

At a subsequent cystoscopic examination I discovered the abnormally placed 
ureteral orifice opening into the posterior hemisphere of the bladder, into which 
it freely discharged its urine. 

This case is one of especial interest for the following reasons: 

IT was able to determine on which side the injury had been sustained by 
sounding the ureter in the knee-chest position with the bladder distended by 
air. I was enabled, by a simple but delicate plastic procedure, to secure at 
once a perfect restoration of function without sacrificing any such important 
structure as a kidney. (See J. H. H. Bull., February, 1895.) 

The only case I know of in which a double ureter has been accidentally 
divided in the course of an operation, and then anastomosed into the bladder, 
was reported to me by Dr. Anna M. Fullerton. 

“On March 10; 1897, the patient, R. L., thirty-six years old, the mother 
of six children, entered the Woman’s Hospital, of Philadelphia, for a double 
pyosalpinx with ovarian abscesses. She had been ill and confined to bed for 
three months before admission to the hospital. 
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“At the operation the uterine appendages alone were removed ; the uterus, 
not being especially enlarged, was allowed to remain, because the patient was 
not in fit condition for a prolonged operation. Dense adhesions existed; on 
the right side the adhesions were so firm that some of them required to be cut. 
Enucleation of the appendages was very difficult; a band passing across the 
pelvis a little below the brim was firmly adherent to the broad hgament a little 
- below the uterme tube and at the junction of its middle and outer third. Not 
thinking of its being the ureter in that location, I severed it with scissors close 
to its attachment to the broad ligament. Upon doing this I found I had sey- 
ered two canals covered with peritoneum and lying side by side imbedded in 
a common sheath of connective tissue. Each was the size of a normal ureter. 
No blood or fluid appeared to escape from the canals at any time. <A sound 
was passed down through each canal to the bladder, and struck upon a catheter 
placed in the bladder. Similarly a long sound was passed upward through the 
superior pair of orifices, and passed several inches toward the kidney, proving 
the condition to be one of double ureter traversing the pelvis at-a much higher 
point than normal, and thence passing between the folds of the broad ligament 
to the point of attachment to the bladder. The vesical ends of the ureters being 
ligated, the portion communicating with the kidneys was drawn down, and the 
two orifices introduced into the bladder by a common opening made in the 
superior portion of the organ a little to the right. The patient made a perfect 
convalescence, and. was discharged, April 18th, in good health.” 

Extraperitoneal Uretero-cystostomy.—O,. Witzel, of Bonn (Cen- 
tralb. f. Gyn., 1896, No. 11), has devised a plan for the anastomosis of the 
uréter into the bladder by bringing the ureter under the peritoneum in a new 
direction, so-as to shorten its course. In addition to this, the bladder is detached 
and drawn out in the manner just described. The patient had a uretero-vaginal 
fistula which had been operated on in vain by the vagina. The abdomen was 
opened, the thickened ureter found at the pelvic brim and traced downward, 
after which it was divided at about the middle of the broad ligament. The 
lower end was closed by sutures and dropped, while the upper end was brought 
to the upper part of the incision at the brim of the pelvis, and drawn down 
beneath the peritoneum above the innominate line by a pair of long forceps 
started upward under the peritoneum to the right of the bladder. 

The incisions in the pelvic peritoneum and the peritoneum in the median 
line of the abdomen were now closed, and the remainder of the operation con- 
ducted extraperitoneally. . 

The bladder was now pulled up on the right side until it reached more than 
4 em. (14 inches) beyond the end of the ureter, where it was attached by some 
stout catgut sutures. 

The ureter was then transplanted into the bladder by forming an oblique 
channel; the end of the ureter was cut off obliquely, and its mucous coat attached 
by fine catgut to the mucosa of the bladder, exposed through a small opening 


made over the end of a pair of forceps introduced through the urethra. An- 
06 
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other row of catgut sutures outside of this attached the ureteral walls firmly 
to the vesical walls. . 

The oblique channel was then formed by uniting the bladder walls over the 
ureter on both sides. A drain was put in through a separate opening in the 
bladder, and the bladder was drained for four days. 

The patient made a perfect recovery. 

Nephrectomy, or removal of the kidney on the side corresponding to 
the fistulous ureter, must be performed when the kidney is extensively diseased 
and the seat of a suppurative, septic affection. An attempt should be made, 
however, to save the kidney by washing out the renal pelvis to cure any existing 
pyelitis, after the manner described in the treatment of pyelonephrosis. 

G. Simon, of Heidelberg (Chir. der Nieren,” 1871), first extirpated the 
kidney for uretero-abdominal and uretero-vaginal fistulee. 

Schede (Miinch. med. Wochenschr., 1888, p. 512) extirpated the kidney in 
a case of uretero-uterine fistula after several plastic operations had failed. 

Ureterostomy.—When the ureter is cut off in the course of an abdominal 
operation, and the upper end can not be grafted into the lower (uretero-ure- 
terostomy), the only alternatives left are either to bring the ureter out onto 
the skin surface and to let it discharge there, or to extirpate the kidney of 
that side. 

The plan usually adopted has been to bring the ureter out onto the surface 
of the abdomen in the incision in the median line. I have the report of such 
a case furnished by Dr. C. P. Noble, of Philadelphia. 

The patient, thirty years old, had an extra-uterine pregnancy, requiring the 
removal of both tubes and ovaries together with the uterus. She had a pulse 
rate of 160, and when, toward the end of the operation, the right ureter was 
found cut off above the brim of the pelvis, she was so prostrated that the only 
thing to be done was to get through as soon as possible by closing: the incision 
and sewing the ureter into it. ‘The patient has recovered with a urinary fistula. 
Although ureteral catheters were kept in this ureter for more than six days, 
there was no infection, fever, or chill. 

T am indebted to Dr. Noble also for a remarkable case in which he assisted 
at the operation. | 

The patient, a German woman fifty-eight years old, had a papillary tumor 
of the ovary, forming a large mass filling the pelvis and the lower abdomen. 
At the operation the abdomen was opened and 2,500 cc. of fluid withdrawn 
from a cyst, whose wall was found densely adherent and continuous, with an 
extensive cancerous involvement of all the pelvic organs. The cyst was peeled 
out of the left broad ligament, tied off and removed. The left ureter was then 
found divided, but the patient was in such a bad condition that it was deemed 
inadvisable to prolong the operation, and the end of the ureter was brought out 
in the abdominal incision, which was closed. <A flexible catheter was put into 
the ureter to conduct the urine away from the wound, but no urine ever flowed 
from that side, showing that the kidney was completely atrophied. 
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Ureterotomy.—tUreterotomy, or incision into the ureter (see Johns 
Hopkins Hospital Bulletin, Dec., 1894, p. 137), is practiced either for the 
removal of a foreign body from the ureter, or in order to pass a bougie into its 
lumen, with a view to ascertaining whether or not it is patulous. 

The alternative of a ureterotomy is a cystotomy or incision opening the 
bladder and exposing the ureteral orifice, which can then be catheterized. 

The method of performing ureterotomy is to expose the ureter by making 
an incision into the peritoneum 3 em. long, preferably near the pelvic brim, 
where it is easiest to pick up and to handle the ureter, and then lifting it up 
a little out of its bed, to incise it longitudinally, cutting through its muscular 
coat and exposing and cutting the mucosa also, taking care not to injure its 
opposite wall. The delicate tortuous ureteral artery must also be carefully 
avoided. The incision should not be longer than 5 to 6 mm. It is closed with 
three or four interrupted sutures of fine silk passed with a delicate needle, 
including the muscular coats and leaving out the mucosa. 

After neatly approximating the edges in this way, the ureter should be 
watched until two or three peristaltic waves of urine have passed down, to 
make sure that there is no leakage. 

I have performed ureterotomy in one case to remove a foreign body (J. 
D.S8., J. H. H., No. 4038, Dee. 27, 1895). It was an abdominal hysterectomy 
for cancer of the cervix, and hard-rubber bougies had been introduced into both 
ureters before the operation, in order to keep them perfectly distinct throughout. 
The result of the manipulation during the enucleation was that the right bougie 
broke off about 10 em. (4 inches) behind its vesical orifice. I could not work 
the upper part of the bougie down into the bladder without injuring the 
mucosa with its sharp edge, so I lifted the ureter up, made the upper end 
prominent, and cut a hole in it just large enough to draw out the broken 
bougie. The little opening, 3 mm. long, was closed with two interrupted silk 
sutures penetrating the muscularis, and it healed without leaving a fistula. 

I have also cut into the ureter four times, at a point varying from 3 to 4 
em. below the brim of the pelvis, for diagnostic purposes. The incision was 
made in each case with a view of determining whether the ureter was included 
in a ligature in the broad ligament. 

In none of these cases had a bougie been placed in the ureter before the 
operation, so that the exact relation of the ureter to the cervix was a matter 
of doubt. After placing numerous ligatures close to the cervix to control 
oozing veins, the ureter was traced into close proximity to the ligated masses, 
in a case of hystero-myomectomy, one of hystero-salpingo-odphorectomy for 
pelvic inflammatory disease with dense adhesions, and in two cases of pan- 
hysterectomy for carcinoma uteri. 3 

In two cases after opening the ureter the bougie stopped short at the liga- 
tured area, and the ureter had to be freed by cutting the ligatures. Although 
the ligatures were tightly tied, the ureter appeared to have suffered no harm 
from its brief constriction. 
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The little longitudinal incision in the ureter was closed with fine silk mat- 
tress sutures in two cases, and with interrupted sutures in the other two cases, 
each suture including the muscular coat. If mattress sutures are used, it is 
important to make the loop a narrow one, So as not to pucker the delicate 
ureter. | 

Uretero-ureterostomy.—Uretero-ureterostomy is the anastomosis of the 
upper end into the lower end of a divided ureter as a means of re-establishing 
its lumen. | 7 

The plan of implanting the upper end of a cut ureter into the side of the 
lower end was devised and successfully practiced on the dog by Weller Van 


Pig. 303.—URETERO-URETERAL ANASTOMOSIS. © | tos folin«es 
Showing the. ureter divided and the lower end tied and split on one side, ready to receive: the upper 


end which is drawn down into it by two traction ligatures. The operation was done on the right side 
after division of the ureter in a hystero-myomectomy. Recovery na77 “i6o) 9507 5 eiitr 


Hook, of Chicago (Jour. of the Amer. Med. Assoc., March 4, 1893), and 
utilized by me in the human being May 1,.1893 (Annals of Surgery, Jan., 
1894, p. 70). sod 6. . , eovln: Paiag er 

The patient was a negress (F. M., J. H. H.,; No. 1946), with a, large 
myomatous uterus filling the lower two thirds of the abdomen, and lifting 
the right ureter high out of the pelvis. : 5) 


eigen ttt 
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The ureter, exposed for 7 cm. of its length on the anterior surface of an 
intraligamentary myoma 18 cm. (7 inches) in diameter, looked like a large, 
whitish, flat vein; it disappeared from sight at the cornu uteri among a number 
of other vessels. I took ‘it for a vein, and doubly ligated and cut it in two, 
but a sound passed down into the bladder and another up to the kidney, after 


Fig. 304.—URETERO-URETERAL ANASTOMOSIS. 


Showing the ureter held in place by the traction ligatures which have now been tied. The five untied 
sutures unite the entering ureter to the cut edges of the intussuscipient ureter. — 


cutting the ligatures, at once demonstrated the error. After removing the 
uterus down to the vaginal cervix, and closing the cervical stump, I anas- 
tomosed the upper end of the ureter into the lower in the following manner: 

The lower end was tied with a silk ligature close to its cut extremity, and 
then a slit about 1 cm. long was made lengthwise in the ureter just below this. 
The upper end was cut obliquely to avoid too great.a contraction of its orifice, 
and was drawn down by means of fine, silk, traction sutures snugly into the 
slit, so as to project into the lower end, where it was held by fine silk inter- 
rupted sutures, each one of which grasped the edge of the cut and the wall of 
the intussuscepted end, as shown in Figs. 303 and 304. 

The peritoneum should be drawn over the whole area of bared pelvic con- 
nective tissue, and the abdomen closed without a drain, such as was used in this 
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first case. There was no leakage, and the patient recovered and was in good 
health over three years after the operation. 

A sketch and a ca are also shown of a similar operation performed 
upon the dog by Dr. J. ©. nes at the Johns Hopkins Hospital. (See 
Fig. 305.) See also important papers 
by Bache Emmet, Amer. Jour. of Obs., 
April, 1895, and J. W. Bovee, Annals 
of Surgery, January, 1897. 

Nephro-ureterectomy.—Nephro- 
ureterectomy, the extirpation of a kidney 
with its ureter, is indicated when there 
is a tuberculosis localized in one kidney 
and ureter, or when there is other ex- 
tensive inflammatory disease of the kid- 
ney associated with such alterations in 
the ureteral coats as renders the recovery 
ee el a AY of the ureter after extirpation of the 
Fig. 305.—ExPERIMENTAL URETERO-URETERAL kidney improbable. 

Balen Sin sesh cate The kidney and ureter may be re- 

The ureter is laid open and its lumen ex- 
posed by four pins. The direction of the lu- moved by one, or by two steps; by the 
men and the little diverticulum above the anas- . : , 
tomosis are shown in the right-hand figure. first plan the kidney 1S separated from 
eae size. Operation by Dr. J. ©. Blood- its eonnections, and the ureter is taken 

. out immediately afterward; by the sec- 
ond plan the kidney is removed, and at some subsequent date its ureter, 
which has proved troublesome, is removed also (ureterectomy); such an 
operation as the last was peter ee on a man by Reynier, and reported 
at the Surgical Society of Paris (Sem. méd., vol. i, No. 8, Feb. 24, 1893); 
his patient was twenty years old, and had a ae aelonennnine for which 
the right kidney was removed. He continued to suffer so much with the 
same side that five inches of the upper end of the ureter was removed by 
extending the lumbar incision, and, as he still did not improve, an unsuc- 
cessful effort was made to reach the pelvic end by a para-rectal incision. At 
a later date the last five inches of the ureter were removed through a supra- 
pubic incision parallel to the inguinal canal, and the patient then made a 
complete recovery. 

The better plan is to remove both kidney and ureter together. This opera- 
tion is more formidable and more time-consuming than a nephrectomy, and 
for this reason the indications for its performance must be well established. 
By this I mean: ea?) 

(a) The disease must be sufficiently advanced on one side to demand. 
nephrectomy. | 

(b) The opposite side must either be sound, or so near sound as to be 
capable of supporting life by itself. 

(c) The ureter of the diseased side must also be affected in the same man- 
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ner as the kidney, either by a tubercular ureteritis or a pyoureteritis, or by 
a calculous ureteritis. 

Unless much caution is exercised, the operator will often be tempted to pro- 
ceed to this more formidable operation upon a false indication. For example, 
out of three cases which I have treated in this way (nephro-ureterectomy ), all 
tubercular, the first had an extensive ureteritis, and the kidney was removed 
with its ureter down to the floor of the pelvis, but in the other two eases, 
although the kidneys were extensively diseased, although tubercle bacilli 
were demonstrated, and one ureter appeared thickened and tender to vaginal 
touch, with a’ marked mammillated, inflamed area about its vesical orifices, 
yet, in spite of all these indications, only a slight inflammatory thickening 
was found on removal, insufficient to justify this part of the operation. 

It is clear from this that an irritation or a slight inflammatory thickening 
may be excited throughout the ureteral tract by a tubercular kidney, and that 
this will disappear of itself when the kidney is removed. 

I would therefore make these distinctions: The ureter must not be removed 
with the kidney simply because it feels thickened and tender and its vesical 
orifice is inflamed; it must be removed when it forms a large, hard, some- 
what gristly, irregularly nodular, exquisitely tender mass, which, as a rule, is 
strictured and dilated in different portions. 


i) nin TN 
HN 


Fic. 306.—Lines or INCISION MADE IN THE Two CAsES OF NEPHRO-URETERECTOMY, IN THE FuRsT 
OPERATION 28 Cm. LONG, AND IN THE SECOND OPERATION 16 Cm. LONG. 


My first case, removed transperitoneally, has already been described in the 
section on tubercular ureteritis. I have operated on two other cases, in each 
one removing the kidney, once the right and once the left, with a ureter all 
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the way down to the vesical end. In the second case I lengthened the lumbar 
incision down to a point just above the pubic spine, and by detaching the peri- 
toneum from the iliac fossa and the lateral pelvic wall, succeeded in taking out 
the right ureter, after doubly ligating and cutting the uterine vessels, without 
tying any other vessels or opening the peritoneum at any point (see Fig. 306). 

Removal of the Right Kidney and Ureter through a Short 
Lumbar and a Vaginal Incision (see Johns Hopkins [Hostal Bul- 
letin, Feb., 1896, p. 34).—The plan of opera- 
tion adopted in this case worked so well that 
I shall describe it fully. 

The. patient (CK. W.; J. H.:H., No.-4012, 
Dec. 21, 1895) was a large, stout woman, 
weighing 225 pounds, and thirty years old. 
She had suffered for two years with attacks 
of violent pain, beginning in the region of the 
right kidney and extending around to the front 
of the abdomen and down into the pelvis.. She 
also suffered from frequent, burning micturi- 
tion. There was some pus in the urine, but 
she had never passed any blood or a stone. 
The attacks of pain, which at first were in- 
frequent, finally came on as often as three or 
Hie. 307.-Removat or Kip four times weekly, beginning under the right 


(Nepuro-ureTeREctoMY). shoulder blade. They were so violent that she 


A a payee was wont to throw herself down on the floor 


two lower pieces of the ureter sereaming. 
below the ligature were re- 5 2 " 
moved through the vaginal A urinary analysis, made after catheteriz- 


vault. 4 natural size (see. ] 

Figs. 308-311). W. Op. Dxc. ing both ureters, showed that the urine from 
mee the right side contained pus while that from 
the left was free from it, and that the percentage of urea from the right 
kidney was 2.1, while it was 2.6 from the left kidney. No tubercle 
bacilli could be found. 

O peration.—The fat on the abdominal walls was 7 cm. thick, and 
the margin of the ribs close to the crest of the ilium. 

__ A transverse incision was made, beginning in front of the quadrate 
lumbar muscles and extending 16 em. across the abdomen in the umbilical 
line, reaching almost to the right linea semilunaris. Numerous bleeding 
vessels were clamped and tied with catgut. The first lumbar nerve, with 
vessels accompanying it, was divided between the transversalis and the peri- 
toneum in the posterior part of the wound. 

The perirenal fat was freed on all sides of the kidney, completely detached, 
and brought out of the incision. By drawing it down over the lower lip of 
the incision the renal vessels were exposed, with the pelvis of the kidney lying 
beneath them. 
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An examination was now made to determine, first, whether the kidney was 
diseased at all; second, whether a conservative operation could be done; and, 
third, whether extirpation was necessary. 

The capsule of the kidney became almost completely detached in the simple 
manipulation necessary to bring it out of the incision. The upper and lower 
portions of the organ looked like a normal kidney substance intensely congested 
(see Fig. 807). At the middle there was a zone, 3 to 4 em. wide, where the 
kidney was greatly thickened. This zone was of a pale color, slightly lobulated, 
~ and fluctuated on pressure, 
showing the presence of con- 
siderable fluid within. The 
peeling off of the capsule 
disclosed a markedly granu- 
lar, white surface over an 
area about 24 em. in diam- 
eter on the anterior surface 
near the pelvis. A similar, 
irregular, depressed area 
with numerous white gran- 
ules was also seen near the 
lower pole of the kidney, 
surrounded by tissue appar- 
ently healthy. The case was 
one of tubercular nephritis, 
limited. to the right side, 
as shown by the previous 
examination of the urine 
separated from that of the 
opposite side. The broad 
affected zone extending en- 


[ 


Fig. 308.—REMOVAL OF TUBERCULAR KIDNEY AND URETER. 


tirely through the central The kidney is brought out of the horizontal incision in the 


: me r right loin; the vessels are exposed and ready to tie. The 
portion of the kidney ren ureter is seen behind the vessels. # natural size. First step. 


dered any conservative re- ; 

section impossible. The renal vessels were therefore clamped in three artery 
forceps 1 cm. from the kidney, after freeing them from the surrounding fat. 
Each of the vessels was tied with a silk ligature cut short. The vein, which 
was 8 mm. in diameter when flattened out, slipped from the grasp of its liga- 
ture as it sank back into the abdomen, but forceps at once checked a hemorrhage 
which would otherwise have been excessive. As it was, there was a free oozing 
from both ends of the mouth of the large vein, but it was fortunately found 
and caught by the forceps again deep down in the abundant fat under the 
ribs, and another ligature placed. about it, by means of a needle and carrier, 
without drawing it up. Two other small, actively bleeding vessels were also 
tied in the perirenal fat. 


560 AFFECTIONS OF THE URETERS. 


The kidney and the entire ureter were now removed in the following 
manner: By pulling on the kidney and ureter, the latter was made tense and 
so easily followed and dissected out of its cellular bed, with the index and 
middle fingers pushing the peritoneum, the ascending colon, and the caput 
coli to one side, and stripping off the loose cellular tissue surrounding the 
ureter. This dissection was carried down to the brim of the pelvis, and the 


Fic. 309.—REMOVAL OF THE KIDNEY AND URETER, SHOWING THE FACILITY WITH WHICH THE URETER 
CAN BE PALPATED AND FREED ALL THE WAY DOWN TO THE CoMMON ILIAC ARTERY WITHOUT INTRO- 
DUCING THE ENTIRE HAND INTO THE TRANSVERSE INCISION. SECOND STEP. 


common iliac artery could be felt with the tips of the fingers over its entire 
length (see Fig. 809), with the thumb resting on the surface of the abdomen, 
the end of the thumb reaching the anterior superior spine. 

I now freed the ureter down to its vaginal portion by introducing the entire 
hand and part of the forearm into the cellular tissue, at first between the peri- 
toneum and the abdominal wall, then under the peritoneum of the false pelvis, 
and finally between the peritoneum and the walls of the true pelvis. This 
blunt dissection with the fingers was facilitated by pulling on the kidney and 
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making the ureter tense. 


In this way I freed it and followed it forward to 
the broad ligament. 


At this point considerable resistance was felt, and the 


Fre. 310.—METHOD OF REMOVING THE LOWER END OF THE URETER THROUGH THE VAGINAL VAULT. 
The upper hand introduced through the horizontal incision holds the ureter and lifts up the uterine 


artery, while the vaginal vault is opened by a pair of sharp-pointed scissors to allow the ureter to be 
drawn through. Third step. 


. 


ureter appeared to the touch to pass through a hole with a sharp border in its 
upper part. Above this I distinctly felt the uterine artery pulsating. 
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At this juncture the ureter broke, about 6 cm. from the kidney; the lower 
end was at once caught in forceps and held, while by dint of pushing and 
working in my finger I succeeded in freeing about 2 cm. more of the ureter. 
Before doing this, however, I put a stout silk ligature over the abdominal 
end of the ureter, and by means of one hand in the pelvis and the other hold- 
ing the long outside end of the ureter I succeeded in tying a knot about it, 
just behind the broad ligament; then, with a long pair of scissors, introduced 
through the abdominal incision and controlled by the hand introduced into 
the pelvis in the same way, the ureter was cut off half a centimeter above the 
ligature, after taking care to milk back any of its contents and to keep the 
upper end tightly squeezed until it was removed. 

The vagina was now thoroughly disinfected, and, with the patient still 
lying on her left side, I passed two fingers of my right hand up to the vaginal 
vault, and with my left hand introduced into the pelvis through the abdominal 
incision, I brought both hands together with nothing but the vaginal tissue 
between them. I now made an opening in the vaginal vault, brought the end 
of the ureter through it and clamped it in a pair of forceps, until the abdominal 
wound was closed, when the vaginal end was removed also (see Fig. 310). 

This opening was made in the following manner: I passed my entire left 
hand through the abdominal wound down into the pelvis and pressed the index 
and middle fingers against the right vaginal fornix, at the same time lifting up 
the uterine artery on the index finger so as to avoid any danger of cutting it; 
the end of the ureter lay between these fingers. The index and middle fingers 
of the right hand were now introduced into the vagina (the patient was lying 
in the left lateral posture) and pressed up against the fingers of the left hand 
in the abdomen, the palmar surfaces of both hands being turned upward. ‘The 
opening in the vault necessary to draw the end of the ureter into the vagina was | 
now made by the assistant, who introduced a pair of sharp-pointed scissors 
along my fingers up to the vaginal vault and pushed them through the thin 
septum, guided by my instructions; he then spread the blades of the scissors 
and withdrew them, in this way enlarging the hole in the vault to about 2 em. 
The opening was situated about 2 em. to the right of the cervix. The bleed- 
ing from this torn wound was venous and shght. With a pair of forceps 
pushed through this vaginal opening, the ligature attached to the end of the 
ureter was now caught, and the ureter drawn through the vagina and held there 
by forceps while the abdominal wound was being closed (see Fig. 311). 

Closure of the Abdominal Incision.—The whcle wound tract was 
first irrigated with normal salt solution. Although the bleeding was slight, 
a drain was put in, on account of extensive separation of the cellular tissues 
and the fear of the accumulation of the products of a serous weeping. The 
fascia and muscles were brought together by interrupted silver-wire sutures, 
with a gauze drain in the middle, while the fat and skin were closed by bur ‘ied 
and subcuticular cat-gut sutures. 

The condition of the patient was excellent, and the pulse as quiet as if no 


— 
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operation had been performed at all. I therefore did not hesitate to put her at 
once in the lithotomy position and proceed with the extirpation of the remain- 
der of the ureter per vaginam. The end of the ureter and the hole in the vault 
were exposed by using retractors and catching the right side of the cervix with 
a bullet foreeps and drawing it strongly to the left. By pulling on the forceps 
which held the ureter it was made tense, while I cut down through the vaginal 
wall, at first at the side between the anterior and the lateral walls, and then, 


Fic. 311.—REMOVAL OF THE KIDNEY WITH THE URETER. 


The last step, the removal of the lower end of the ureter through the vagina. The ureter has been 
drawn through the opening made in the vaginal vault. The dotted line indicates the direction of the 
incision to expose the uretér down to its vesical extremity. Fourth step. 


u 


curving the incision forward under the base of the bladder, to a point within 
14 em. of the end of the ureter in the bladder. The ureter broke off 3 cm. 
below the vaginal vault, and I had some difficulty in finding the short end in 
the tissue by the sense of touch and in grasping it with the forceps. There 
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was a free venous oozing from the cut vagina below the vault. The ureter 
broke once more, and this time at its vesical extremity, and as I could not find 
the end again, I closed the wound and stopped the bleeding by introducing 
about six catgut sutures, tied tightly. The hole 
in the vault communicating with the extensive 
cellular area above was left open for an inferior 
drain, which was now inserted, pushing a piece 
of iodoform gauze well up into the cavity and 
leaving its end hanging down in the vagina. 

The recovery of this patient proceeded with- 
out a single unfavorable symptom, and she was 
well two years later. 

Pathological Report.—The specimen in 
the third case (see Fig. 812) consists of the left 
kidney and ureter. The lower half of the kidney 
is 6.5 cm. long, 4 broad, and 5 thick. It is for 
the most part of a dark-red color, but on its an- 
terior surface presents three pale, slightly ele- 
vated areas, composed of aggregations of minute 
yellow tubercles. The remaining portion of the 
kidney presents a lobulated appearance, and is 6 by 4.5 em. in its 
various diameters. This portion of the kidney is soft and yielding, 
and on section is found to consist of three or four large caseous 
abscesses containing thick, creamy, odorless fluid. The lower half 
of the organ is in most parts normal in appearance, but at one 
point contains a caseous nodule 1 em. in diameter. The pelvis of 

, the kidney is smooth and glistening. The ureter is 19 em. in 
v length; in the vicinity of the kidney it is 5 mm. in diameter, at 
‘ its vesical end 9 mm.; it is firm and somewhat rigid. | 
The walls of the abscesses are composed of typical tubercular 
eranulation tissue, lined by caseous detritus. The tissue in the 
vicinity of the tubercular abscesses is greatly altered. Many of 
the glomeruli are completely hyaline, others are compressed by 
the greatly thickened capsule. The connective tissue is markedly 
increased, and scattered here and there throughout it are young 
tubercular nodules. The pelvis of the kidney has an intact surface 
epithelium slightly infiltrated with small round cells. The stroma 

beneath, however, shows marked small round- 

Fig. 312.—Tora Exrmpation or celled infiltration. Sections from the upper and 
iis ane Date TE Lowes aL ee portions of the ureter are also slightly in- 
Dee een ees sue. P.  filtrated by small round cells. The ureter in the 
vicinity of the bladder, although dilated, is little 

altered. The ureter throughout its course shows no trace of the tubercular process. 
Tubercle bacilli were found in the wall of the caseous areas in the kidney. 
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Diagnosis.—Tuberculosis of the kidney. 

The diagnosis in this and in the second case referred to was made by 
symptoms, by palpation, by inspection, and by the analyses of the separated 
urines. 

The patients—all three—presented a history of pain in the side, extend- 
ing down the course of the ureter and accompanied by frequent, painful 
micturition. 

In the first case the renal symptoms were masked by the strangury in the 
bladder, due to cystitis and to some tubercle nodules. 

In the second case the intense pain in the left side, and in the third case 
in the right side, accompanied in both cases by attacks of intense renal colic, 
pointed toward the chief focus of the disease. 

In all cases palpation showed the pelvic portion of the ureter to be enlarged 
and thickened, but only in the first case did it show any nodular enlargement. 
There was also in each case a point of tenderness at the place where the ureter 
crosses the pelvic brim. It was also shown by palpation that the ureter of the 
opposite side was normal. | 

By inspection the bladder was shown to be normal excepting around the 
orifice of the ureter on the diseased side, where there was a reddened, granular, 
mammillated appearance. 

The separated urines showed that the abnormal constituents of the urine 
came entirely from the side indicated by this appearance in the bladder, and 
that the opposite side was sound. 

Tubercle bacilli were found in the first case after a patient search; 
in the second case bacilli, undoubtedly tubercle bacilli, were found which 
had some of the characteristics of the smegma bacillus. In the third case 
no bacilli were found, and the diagnosis depended upon the history and the 
physical examination. (See J. H. H. Bull., Feb. and March, 1896.) 


CHAPTER. - XIX. 


THE USE OF THE X-RAY IN DETECTING CALCULI. 


. General considerations (p. 566). 

Fluoroscopic method (p. 566). 

. Radiographic method (p. 567). 

. Chemical composition of calculi (p. 573). 

. Value of the X-ray method in diagnosis (p. 573). 


General Considerations.—It is only within the last few years that the method 
of detecting renal, ureteral, and vesical calculi by means of the X-ray has 
received the attention it deserves. This neglect in the past is chiefly attribu- 
table to two causes, namely, the dread of an X-ray burn or. of a dermatitis, and 
the disappointing results which have arisen from careless methods of making 
examinations. A careful analysis of all the reported cases of X-ray burns 
shows that almost all of them occurred in the early days of the method, or 
else that they were the result of examinations made by those not skilled in 
X-ray technique. 

That an X-ray burn is an avoidable accident is shown by the fact that 
fewer burns are reported each year. There are two factors at work in pro- 
ducing this result, namely, improvement in technique and increased skill on 
the part of the operators. The unsatisfactory results arising from carelessly 
taken skiagraphs will also, in future, be avoided. 

An X-ray examination of the kidney is not simply photographing it. 
Shenton says: “ Such an examination is not merely photographing a patient’s 
kidney—a foolish and prevalent expression—prevalent, because of want of 
knowledge generally among the profession of the things pertaining to the rays; 
foolish, because it is rare, in a skiagraph of the abdomen, to see the kidneys, 
for, as a rule, the less that is seen of the kidneys the more chance there will 
be of seeing a calculus.” It must be remembered that the picture is not a 
photograph in the ordinary sense of the word, but a shadow picture. Though 
the picture itself is inaccurate as a representation of the object, yet it is an 
accurate presentation of the shadows of the different parts of that object, and 
the reasoning or conclusion drawn from it should be exact. 

Examinations for renal calculi are of two kinds: the fluoroscopic and 
the radiographic, that is to say, what is seen upon the screen and what 
is discoverable upon the skiagraph. 

Fluoroscopic Method.—Shenton is the chief exponent of this method, which 
he maintains is the more accurate and delicate means for the detection of 
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calculi. The skiagraph, according to him, is merely a confirmatory test of the 
fluoroscopic method. He says: “ One might draw a parallel between the faint 
shadows seen upon a screen and the faint sounds heard in a stethoscope. To 
the untrained eye and ear, neither have any significance, yet it is possible that 
a careful study of the ghostly screen effects may lead to a more delicate and 
perfect method of ascertaining the condition of the abdominal organs. How- 
ever this may be, the search for calculus is an established and comparatively 
simple process.” 

Fenwick suggests the examination of the kidney fluoroscopically at the 
operation, while the kidney is lifted out of the incision. This procedure, 
however, as he points out, is not always admissible, as the blood vessels are 
sometimes too short to permit it. 

Radiographic Method.—The radiographic method is that most commonly 
employed, and by most radiographers it is considered the most accurate. It 
is carried out as follows: Before making the examination the patient must 
be in a suitable condition. The bowels should be thoroughly evacuated and 
the meal preceding the examination must be a light one. The patient is 
placed in the dorsal position upon a hard table. The legs are slightly flexed 
so that the back may be brought as close as possible to the table. All clothing, 
both upon the back and abdomen, is removed to avoid the possibility of the 
shadow of some extraneous object, a button for example, being taken for the 
shadow of a calculus. 

Some method of producing compression over the kidney region is frequently 
of value, especially in large subjects. Caldwell uses a simple device consisting 
of a thin rubber bag filled with air and covered by a fine netting. This is 
placed over the kidney, and by means of an adjustable canvas band any degree 
of compression may be obtained. The bag offers but little obstruction to the 
ray and probably compresses the contents of the intestines from those portions 
lying beneath the bag. 

The plate is placed beneath the back and should be of sufficient size to 
cover both kidneys, as it sometimes happens that calculi are found on the side 
opposite to that in which the pain is. felt. 

The upper margin of the plate should reach the twelfth rib, and the plate 
itself should extend down far enough to receive the shadows of the portion 
of the ureters above the ilium. The tube is placed directly in front of the 
patient, over the median line just above the umbilicus, and from ten to 
fourteen inches from the abdominal wall. In this position the shadow 
of both kidney regions and the extra-pelvic portions of the ureters are 
obtained. : 

A second exposure should always be made, and in this the upper border of 
the plate should reach the crest of the ilium and its lower margin be below the 
trochanter. As before, the tube is placed in the median line, but this time it 
is half way between the symphysis and the umbilicus. In this position the 


rays fall in the line of the pelvic canal and thus the possibility of having the 
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ureters projected upon the sacrum is avoided. This second plate gives the 
portion of the ureters lying within the pelvis. 

In the first position a good radiograph should show the eleventh and twelfth 
rib, the transverse processes of the vertebrae, the crests of the ilia, and the psoas 
muscles. The second radiograph should show the sacrum, the inner border of 


Fie. 314.—Two Caucuti In. THE Ricur Kipnry. Tue LarGer is AN UnusvAL SHAPE FOR A RENAL 
CALCULUS, 


the pelvic canal and the pubic spines. When these anatomical points are 
distinct in the skiagraph, sufficient differentiation has been obtained, as a 
rule, to determine the presence or absence of a calculus. 

The most common situation for a calculus is in the angle formed by the 
last rib and the spinal column. A light shadow with rather a definite border 
in that situation should always be viewed with suspicion. Occasionally the 
shadow of a calculus will be found midway between the tip of the last rib and 
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the crest of the ilium. In such cases the abnormal position is due to a prolapse 
of the kidney. Any suggestive shadow lying externally to the twelfth rib may 


Fic. 315.—DarTe-SrEep CaLcuLus IN RicHt URETER JUST ABOVE THE URETERAL ORIFICE. 


be disregarded as it is too far out to be in the kidney and is probably due to 
some shadow-casting substance in the intestines. 

While, theoretically, ureteral stones may be found anywhere in the ureter, 
practically, they rarely occur except in the lower half inch of its extent. The 
presence or absence of these stones is determined by the skiagraph of the 
pelvis. A line drawn from a point half an inch internal to the pubic spine 
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to the sacro-iliac articulation gives roughly the position of the ureter. A lght 
shadow occurring in this line may be regarded as a calculus (see Fig. 315). 
Care must be taken, however, not to confuse such a shadow with one cast by a 
phlebolith. This region is richly supplied with veins and it is quite common 
for phleboliths to form in them. The shadows cast by these concretions, how- 


Fic. 316.—Catcuntus NEAR RigHTr URETERAL ORIFICE, AND JUST ABOVE A SMALL PHLEBOLITH. 


ever, are more definite and their edges are more sharply defined; moreover, 
they are smaller, rarely exceeding 3 mm. in diameter. (Fig. 316.) Since 
the conditions which lead to the formation of phleboliths are usually present 
in all the veins in this region, these concretions are apt to be multiple. Where 
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the diagnosis is in doubt between the two conditions, the presence of one or 
more similar shadows elsewhere would indicate that the shadow in question 
was that of a phlebolith and not of a calculus; nevertheless, in some cases 1t 


Fig. 317:—Caucuuus IN LEFT URETER JUST BELOW THE BRIM OF THE PELVIS. 


happens that the diagnosis can only be settled by the ureteral catheter. -Ocea- 
sionally a calculus may be situated in some other portion of the ureter, and 
in such cases it will show as a light shadow about 14 inches from the spinal 
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column (see Fig. 317). Of the twenty-five cases of ureteral calculi found 
at the Johns Hopkins Hospital, in two only was the stone found above the 
brim of the pelvis. 

Chemical Composition of Calculi.—Thus far the chemical composition of 
the stone has not been considered. As the sharpness of the shadow depends 
upon the density of the object skiagraphed, those which can best be represented 
~ consist, naturally, of oxalates, phosphates, and urates. If a specimen 
of each class is placed upon a photographic plate and a skiagraph taken of all 
three, it will be found that the oxalate casts a dense shadow; the phosphate, 
being more permeable to the rays, casts an indistinct shadow ; while the trans- 
lucent urate casts almost none. Thus, success or failure in a skiagraph is some- 
what dependent upon the chemical composition of the stone and the greater or 
less opacity associated with it. 

In the earlier days of this mode of examination, the detection of pure 
uric acid calculi was very uncertain. Now, however, with improvements 
in apparatus and in technique, and with the aid of special devices, such as the 
compression diaphragm, skiagraphs are obtained so rich in contrast and in 
detail that even uric acid calculi can generally be detected. The beautiful work 
of Leonard, Shenton, Beck, and others furnishes examples of this fact. 

Value of the X-ray Method in Diagnosis,—While it is true that the per- 
centage of failures in X-ray diagnosis is each year becoming smaller, it is, 
nevertheless, unlikely that absolute accuracy will ever be attained in this, any 
more than in other modes of diagnosis. | 

Mistakes in diagnosis fall into two classes: First, those cases in which the 
surgeon finds a calculus, but the rays do not; second, those in which the rays 
find a stone, but the surgeon fails to confirm the diagnosis. Many failures 
result from improperly and carelessly taken skiagraphs. Detection of ealeuli 
is by no means easy, and accuracy can only be attained by careful work and 
long experience. 

The part played by chemical composition in diagnosis has already 
been mentioned. 

Size is also an important factor, since a calculus with a diameter of less 
than half a centimeter may easily remain undetected. 

Even though the stone itself be of such size and chemical structure that 
its detection ought to be an easy matter, the physical condition of the 
patient may interfere considerably with the diagnosis, because since detec- 
tion depends upon the differentiation of the calculus shadow from that of the 
tissues, it naturally follows that the greater the amount of substance through _ 
which the ray has to penetrate before reaching the calculus, the less contrast 
there will be between it and the tissues surrounding it. Consequently, in very 
fat individuals a small calculus might be easily overlooked. 

An intestine filled with fecal matter may so obscure the renal 
region that it is impossible to locate a stone in that vicinity. 
_ It may also happen that during an operation for calculus the m anipula- 
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tion.of the kidney dislodges the stone and causes it to change 
its position. This is well illustrated by a case which came under the obser- 
vation of Dr. F. H. Baetjer. A small calculus was found in the kidney by 
an X-ray examination. During the operation for its removal the surgeon ex- 
perienced great difficulty in freeing the kidney and consequently the organ 
was freely manipulated. Finally, upon opening it, no calculus was found. 
The symptoms persisted, however, after operation, and a second skiagraph 
was taken. This time no calculus was found in the kidney, but one was lodged 
in the ureter just above the brim of the pelvis. Soon after the patient was 
seized with a violent attack of kidney colic, and in a short time she passed a 
small stone corresponding in size and shape to the one observed in the kidney 
and later found in the ureter. 

The salts of the heavy metals, such as bismuth subnitrate, cast quite 
dense shadows. One case has been reported in which a patient had been taking 
large doses of bismuth subnitrate. During the administration of the drug a 
skiagraph was taken and a diagnosis of renal calculus was made from a sus- 
picious shadow in the kidney region. At that time the patient was not operated 
upon and some weeks later when a second examination was made no calculus 
was found. In this case the subnitrate in the intestines evidently cast the 
shadow which was taken for that of a stone. eas 

A purulent exudate in the pelvis of a kidney, when inspissated and 
containing deposits of calcium salts, may cast a shadow indistinguishable from 
that of a stone. A patient was admitted to the ward of the Johns Hopkins 
Hospital with the diagnosis of renal calculus. The skiagraph showed a large, 
well defined shadow about 3 em. in diameter in the left kidney. At operation, 
upon opening the kidney, pus was found encapsulated by fibrous tissue lined 
with a thin layer of calcium salts. | 

Dense cicatrices in the kidney cast suspicious shadows. The writer 
has seen one case in which the patient had had a severe infection of the kidney, 
and subsequently passed several small ealculi. Two years after the infection 
the patient had attacks of renal colic and a skiagraph was made. In the kidney 
on the affected side three distinct and well defined shadows could be seen. 
With the history of having passed calculi a definite diagnosis of renal stone 
was made. At operation, however, no calculi were found; there was, however, 
a small contracted kidney, and in it were masses of dense cicatricial tissue 
which had cast the misleading shadows. 

Tn this connection it may be well to consider briefly the use of the wax 
tipped catheter as an aid to the X-ray diagnosis. In many of the cases 
just cited the use of the wax tip would materially aid in the diagnosis. With a 
shadow in the skiagraph and a scratch on the wax there could be no doubt as 
to the diagnosis. 

As already pointed out, a small stone just in the ureteral orifice may be 
mistaken for a phlebolith. In such cases the wax tip alone can settle the 
question. Then, too, the skiagraph may show a slight shadow, which of itself 
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is not sufficiently definite to justify the diagnosis of a stone. If, however, the 
wax tip shows a seratch, the diagnosis is made secure. 

On the other hand, in some cases a stone may be present and yet not be 
revealed by the wax tip. The following case demonstrates this point very well: 


Fic. 318.—Puuesouirus Lying NEAR THE URETERAL ORIFICES, WHICH MiGHT BE MISTAKEN FOR 
CaLCUuLI. 


A patient was admitted to the ward at the Johns Hopkins Hospital with a 
definite history of renal colic. The skiagraph showed a stone 1 cm. long by 
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4 em. in diameter, just back of the ureteral orifice. A catheter could be 


“= 


introduced into the ureter with ease and no scratch obtained. At operation 


Fig. .319.—A Group oF PHLEBOLITHS AROUND THE RicgHuT URETERAL ORIFICE. 


Shadowgraph catheter in ureter shows one phlebolith to be directly beneath the ureter. 


the ureter was found to be enlarged and sacculated at that point and the 
stone was lying in a pouch so situated that the catheter had passed over it. 
The X-ray has the advantage in that it gives the size, shape, position, and 
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number of the stones. The wax tip simply reveals the presence of a stone, but 
gives no indication as to its size or shape. It may, however, show the presence 
of a small stone which the X-ray failed to detect. 

As ean be readily seen, the X-ray and the wax tip act as a check upon 
each other. Both methods should be tried and when they agree there can be 
no doubt as to the diagnosis. 

The question naturally arises: In what percentage of cases does the use 
of the X-ray afford positive diagnosis of the presence or absence of a stone % 
Opinions in regard to this point vary, some radiographers maintaining that an 
absolute diagnosis, either positive or negative, can always be made; others hold- 
ing that the diagnosis is very uncertain. The personal equation enters so 
largely into the question that an absolute standard cannot be fixed. 

From the series of cases examined at the Johns Hopkins Hospital, certain 
data may be cited which indicate the value of this method of examination, 
although they are not to be regarded as statistical evidence. 

In this series of cases there were some in which the skiagraph showed that 
calculi were present where the clinical signs barely suggested the possibility 
of such a condition. There were others in which the patient had had no symp- 
toms in the least suggestive of calculus, and the examination was, as it were, 
accidental. There was still another class, and this is the most interesting, in 
which the symptoms pointed so strongly to calculi that an X-ray examination 
was almost deemed unnecessary, yet neither the skiagraph nor the surgeon 
were able to demonstrate the presence of calculi. In the past two and a half 
years 217 cases have been examined for renal or ureteral calcul. In 61 cases 
caleuli were found by the ray; 39 of these were operated upon, and the diag- 
nosis confirmed by the surgeon. The remaining 29, for various reasons, have 
not been subjected to operation. | 

Of those in which a negative diagnosis was made, 40 were explored and 
in one case only were calculi found. The remaining 116 cases were not ex- 
plored, but subsequent history seems to confirm the negative diagnosis. 

From these figures, it will be seen that the positive evidence is almost abso- 
lutely reliable; the negative not entirely so. However, the negative evidence 
is entitled to weight in the absence of symptoms definitely indicating the 
presence of stone. 

In conclusion it may be said that with good apparatus and technique, 
caleuli, when present, can almost always be found. The X-ray examination 
gives precise information as to the location, the size, and, usually, the number 
of caleuli present. It also shows the position of the calcul, and decides 
definitely whether they are in the kidney or ureter. This simplifies the opera- 
tion, and when more than one stone is present, the surgeon is less likely to 
overlook the fact. 

In suspected cases an X-ray examination should always be made. It is not 
dangerous, and gives no discomfort to the patient. 

Indirectly, the examinations are of great benefit to the diagnostician as 
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they enable him to define more sharply the group of symptoms associated with 
the presence of the calculi. Williams ably presents this phase of the question 
as follows: “X-ray photography will not only be a means of pointing out 
ealeuli directly, as indicated, but eventually will also be of service by pointing 
them out indirectly, for they will instruct the profession more exactly in regard 
to the symptoms which ealeuli produce. That is to say, the X-rays by giving 
more definite information than hitherto of a calculus in the kidney, for ex- 
ample, will enable the physician to associate characteristic groups of symptoms 
with its presence that he is not now able to connect definitely with the disease. 
In this way the X-rays will increase the possibility of making a tentative 
diagnosis without an X-ray examination and more cases will be recognized.” 


OPA PIER: 


DILATATION.—CURETTAGE.—EXPLORATION OF THE UTERINE CAVITY.— 
REPAIR OF CERVICAL LACERATIONS. 


1. Dilatation (p. 579). 

2. Curettage (p. 584): 1. Preparation and examination of uterine scrapings. 2. Normal uterine 
mucosa. 3. Acute endometritis. 4. Chronic endometritis. 5. Decidual endometritis. 
6. Mucous polypi. 7. Remnants of abortion. 8. Tuberculosis of the endometrium. 
9. Carcinoma of the body of the uterus. 10. Adeno-carcinoma of the body of the uterus. 
11. Sarcoma of the uterus. 12. Curettage for cancer of the cervix: a. Epithelioma of the 
cervix. 0. Adeno-carcinoma of the cervix. 

3. Exploration of uterine cavity (p. 596). 

4. Repair of the lacerated cervix (p. 598). 


DILATATION. 


Tur cervical canal is dilated for the relief of dysmenorrhea, for the pur- - 
pose of removing portions of the endometrium or the remains of an incomplete 
abortion, and to overcome sterility. 

For dysmenorrhea, the operation of dilating the cervix does not yet stand 
‘upon a scientific basis, as its mode of action is not clear and the results are far 
from uniform. While a small percentage of cases are cured, and a larger per- 
centage are relieved, still a considerable number are not in the slightest degree 
benefited. A common cause of failure is a want of care in selecting suitable 
cases. The general practitioner, and even many specialists, fall into a common 
error of beginning the treatment of all cases of dysmenorrhea by a dilatation, 
without a proper preliminary search for other causes of pain, such as tubal and 
ovarian disease, pelvic peritonitis, and the presence of small fibroids in the 
uterine walls. It must not be forgotten that dysmenorrhea is but a symptom 
common to a number of diseased conditions, and to make clear its relation to 
a variety of pelvic affections which are most apt to escape detection upon a 
superficial examination, I have analyzed 255 of my cases of pelvic peritonitis 
with adherent ovaries and tubes, tubercular peritonitis, hydrosalpinx, pyo- 
salpinx, and catarrhal salpingitis, taken consecutively. Of these 255 cases, 
185 suffered from dysmenorrhea, and it was absent in but 70 cases; therefore, 
from this analysis it would appear that 72 per cent of pelvic inflammatory cases 
present dysmenorrhea merely as a complication. 

In spite of failure, even in many of the well-selected cases, the relief and 
the occasional cures effected: make dilatation one of the most important, and 
often one of the most satisfactory, of all the minor eynecological procedures. 

The most suitable cases for dilatation are those in which the pain is spas- 


- modic, begins with the flow, and is most intense during the first day or two. 
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Operation.—Dilators of the Goodell-Ellinger pattern, of three sizes, are 
needed; the smallest, having smooth blades, is 4 mm. in diameter, and the 


two larger 5 and 6 mm. in 
diameter, respectively, both 
corrugated, as recommended 
by the late Dr. William 
Goodell (see Fig. 320). My 
own dilators have a spring 
between the handles, but are 
not provided with ratchet or 
screw. The handles are bent 
at an angle and made large 
enough to be grasped in the 
full hand; the dilating end is 
! blunt and but slightly curved 
i | my =6, «(#ig. 821). Light instru- 
Fig. 320.—Tur Dinatinc Exvs ments with a strong curve and 
OF THE THREE SIZES OF THE : : 
ELLINGER AND Goopert- 2 tapering point are danger- 
Se LABORS, SHOWS. sougcan demise per aaaiea: 
DO ee te) SRDINART Slow dilatation by means 
of sponge or tupelo tents, for- 
merly so much used, has, by common consent, been gen- 
erally abandoned on account of the great danger of septic 
infection. The uteri, which need dilatation and curet- 
tage, are often already infected, and the use of a hard 
foreten body, which bruises and lacerates the tissue and 
makes a constantly increasing firm pressure, seems to 
offer just those conditions which are most favorable to 
the rapid introduction of pathogenic organisms into the 
system. In many instances the patient survives such 
a treatment with a chronic pelvic inflammation. Two 
such eases have come under my notice recently; one 
lady, a prominent member of society, died, and the 
other would have done so if she had not been promptly 
relieved by skillful surgery. 
The first case was examined by my assistant, Dr. 
T. S. Cullen (Johns Hopk. Hosp. Rep., vol. vi, Path. 
No. 869). Criminal abortion had been induced in the 
fourth month of pregnancy and the patient died of a 
septic peritonitis in sixteen days. At the autopsy the 
peritoneum contained several quarts of purulent fluid, 


Fic. 321. — GoopEtu-EL- 
LINGER DILATOR, WITH 
SPRING BETWEEN THE 
HANDLES, BUT WITH- 
ouT A RATCHET. 


The corrugations on 
the blades prevent. slip- 
ping during the dilatation. 
4 ordinary size. 


and the enlarged soft uterus was removed. On section its walls were found 
to contain numerous small abscesses; the alcoholic specimen measured 13 by 
9 by 6 em.; its cavity was 9 em. long and contained ‘six pieces of wood (parts 
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of an elm tent), which, united, formed a perfect cone with a hole perforating 
its base. The uterine walls were extensively necrotic, and cocci were found 
everywhere in the vessels and in the thick sheet of fibrin which covered the 
uterus. ) 

In another case, the physician in attempting to induce an abortion, thrust a 
wooden tent through the posterior wall of the uterus into the peritoneal cavity 5 
the tent entered the uterine wall at its junction with the cervix, and transfixed 
it obliquely, emerging through the peritoneal surface near the fundus. The 


Fig. 322.—CRIMINAL ABORTION, WITH SEPARATED ELM TENT JN SITU PARTIALLY PERFORATING THE 
UTERINE WALL. SEPTICEMIA AND DEATH. SPECIMEN REMOVED AT AUTOPSY. 


patient was brought to Dr. W. E. Ashton, of Philadelphia, who opened the 
abdomen (March, 1889) and removed the uterus, tubes, and ovaries. The 
patient recovered. 

The antiseptic preparations for dilatation and curetting consist im 
a thorough preliminary cleansing of the vagina, as described in Chapter XII. 

I always precede dilatation and curettage by a eareful bi- 
manual examination to determine the condition of the organs 
and the exact position of the uterus. If the direction of the uterine 
canal is known it aids greatly the introduction of the uterine dilator. 

In the virgin the index finger must be introduced into the vagina slowly 
and gently, to avoid injuring the hymen. When the finger touches the cervix 
a pair of tenaculum forceps is introduced and the cervix firmly grasped by its 
anterior lip. The finger is now withdrawn and traction made with the forceps 
until the os uteri is seen at the vaginal outlet. 

When the orifice is small, or the examining finger large, in order to avoid 
injuring the hymen the position of the cervix must be determined, without 
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vaginal examination, by a careful rectal palpation; the tenaculum forceps is 
now introduced into the vagina, and, under the guidance of the rectal finger, the 
anterior lip of the cervix is Be usly caught and drawn down to the outlet. 

In married women and those who have borne children the posterior vaginal 
wall may readily be retracted by a Sims or Simon speculum, or indeed with 
two fingers, exposing the cervix, which is grasped with the tenaculum forceps 
and drawn down. 

The smallest dilator is now taken up, poised delicately between the fingers 
just like a pen, and gently introduced within the external os, and pushed up 


Pee 


Fig. 323.—UTERUS PERFORATED BY A TUPELO TENT. PERITONITIS, HYSTERO-SALPINGO-OOPHOREC- 
ToMY, RECOVERY. Op. By DR. W. E. ASHTON. 


the canal to the internal os. The dilator must never be grasped with handles 
braced against the palm of the hand and forced through obstructions. When 
resistance is encountered, as it commonly is, in passing from the internal os 
into the uterine cavity, the dilator must be withdrawn a little and gently coaxed 
up in a slightly different direction, until by repeated efforts, without force, 
it finally passes the obstruction and slips in. 

I have seen a death result from neglect of this precaution together with the 
use of a sharp dilator (see Amer. Jour. Obs., Jan., 1891). The surgeon pierced 
the posterior wall of the anteflexed uterus at its cervical junction, and tore a 
wide hole into the peritoneum. He then inserted a coarse sponge tent into the 
cervix, which projected partly within the peritoneal cavity. The patient died 
in a few days of peritonitis, in spite of an effort which I made to save her by 
opening and draining the abdomen. The risk of perforating an anteflexed 
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uterus in this way is so manifest that I can not escape the conviction that such 
an accident has happened more frequently than is commonly supposed. 

With the blades of the instrument well introduced, I dilate the canal first 
in one direction, then on relaxing the pressure the blades close, and I rotate the 
dilator a little, gently dilating another portion, and so on, continuing all around 
the circle ree to the first point. The cervix, yielding to these roneata gentle 
impacts from within on all sides, gradually and equably dilates to the necessary 
degree without laceration. In this way in a minute or two the canal opens 
up enough to admit a larger corrugated dilator, with which the dilatation is 
continued in like manner from side to side, antero-posteriorly and at all points 
between. This extent of dilatation, large enough to allow the introduction of 
a bougie 1 cm. in diameter, is usually sufficient for the relief of dysmenorrhea 
or for curettage. A somewhat greater dilatation may be secured by using the 
largest-sized dilator, but not without risk of too great injury to the cervix. — It: 
is unjustifiable to attempt to dilate a cervical canal sufficiently to permit the 
introduction of the index finger into the uterine cavity, for such a degree of 
dilatation can only be effected by extensive rupture of the cervix. 

Such a method of dilating, by repeated impacts on the cervical canal from 
all directions, is far better than the common method of opening a dilator con- 
trolled by a ratchet or screw, and expending all the force in one direction, until 
the cervical fibers split and a tear is produced. The objections to this method 
are the damage done the cervix, the greater danger of septic infection, and the 
scar left when the rent heals, with the possibility of a carcinoma. 

While the operation of dilatation and curettage is usually considered a safe 
procedure, and is followed by little or no mortality, it may have decided dan- 
gers which must be considered. 

Normally, the uterine wall is firm and resistant, and even marked pressure 


_ made upon it by the sharp curette would not be sufficient to perforate its walls; 


but occasionally the muscular tissue is thin and friable, and even the slightest 
pressure suffices to cause a rupture. This is especially liable to occur in curet- 
tage after abortion or in septic cases. I have known of three deaths occurring 
in young women from peritonitis produced by perforation with a curette, and 
several dreadful accidents have been recorded. 

In a case of tuberculosis of the uterus, occurring in my service at the Johns 
Hopkins Hospital, the cervix was ruptured by the dilator laterally into the 
broad ligament and then into the peritoneum, so that a portion of the omentum 
escaped through the opening. The cervix had been but moderately dilated, 
when, on starting to curette, the tip of the omentum was seen projecting from 
the cervix, at once revealing the character of the accident. Abdominal section 
was at once performed, the prolapsed omentum withdrawn, and the opening 
into the broad ligament sutured. An unsuspected general tuberculosis of the 
peritoneum, with tubereular appendages, was then discovered. The append- 
ages were removed, and the patient made a good recovery. In this case the 


uterus was thin and softened by the tubercular process. 
38 : 
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In case of perforation of the fundus by the curette, there are two plans of 
treatment feasible—either to pack the uterine cavity with gauze and allow the 
opening to close of itself, or to open the abdomen and suture the rent with 
catgut. Unless the rupture is extensive, I advise the former course; if there 
is any escape of bowel or omentum it will be safest to do a celiotomy. 

Perforation of the fundus with a uterine sound has occurred six times in 
my personal experience without any serious trouble following the accident, but 
death from peritonitis followed in a case in the hands of one of my assistants. 

In a ease seen by Dr. M. D. Mann, of Buffalo (Amer, Jour. of Obs. 13895; 
p. 603), a young practitioner forcibly dilated the cervix in order to remove 
the ovum in an early abortion, which the patient had’ induced by means of a 
catheter. In using a sharp curette and his finger, after clearing out the ovum, 
he caught hold of and tore a loop of the intestine. Dr. Mann was ealled in 
within an hour and a half, opened the abdomen, and found a hole in the center 
of the fundus of the uterus large enough to admit the finger; the ileum was 
divided close to the ileo-cecal valve, and was separated from its mesentery fully 
six inches; the head of the colon was bruised and infiltrated, and the abdomen 
contained some blood and feces. The patient recovered after the closure of the 
hole in the uterus, and the inversion of the head of the colon, followed by the 
removal of the detached bowel and the making of a new ileo-colic anastomosis 
with a Murphy button. 

Dr. J. B. Harvie, of Troy, N. Y., had personal cognizance of a case in 
which, after dilating the uterus, a young practitioner passed in a pair of forceps 
to catch the ovum and drew out and cut off six feet of bowel (!) without real- 
izing what he had done. 

Tn a similar case of extensive intestinal injury following the perforation . 
of the uterus with a curette, Dr. C. P. Noble, of Philadelphia, opened the 
abdomen and resected three feet of the small intestine successfully. 
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Curettes are used to remove the superficial portions of the uterie mucosa 
in endometritis; to secure bits of tissue for diagnostic purposes in suspected 
cancer of the body; to remove portions of an ovum incompletely cast off, and 
septic matter after childbirth; and to clean out the broken-down tissue of a 
cancerous cervix where the disease has progressed beyond hope of a radical 
cure. Sharp curettes, handled with extreme delicacy, are most serviceable; the 
blunt curettes, often advocated, are but insufficient substitutes. 

A careful microscopical study of the tissue should follow the removal by the 
curette in every case, and the following conditions should be looked for: 


Normal uterine mucosa. Remnants of abortion. 

Acute endometritis. Tuberculosis of the endometrium. 
Chronic endometritis. Carcinoma of the body of the uterus. 
Endometritis decidualis. Sarcoma of the uterus. 


Mucous polypi. Cancer of the cervix. 
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Preparation and Examination of Uterine Scrapings.—In examining portions 
of the endometrium I use the formalin method introduced by Dr. T. 8. Cullen 
(Johns Hopk. Hosp. Bull., April, 1895), which obviates the tedious delays 
of ten days or two weeks incident to older methods of preparation and permits 
a diagnosis to be made within fifteen minutes—that is to say, while the patient 
is still under anesthesia; a radical operation may then, if necessary, be per- 
formed at once. 

The procedure is the following: 

(a) Place frozen sections of the fresh tissue in a 5 per cent aqueous solu- 
tion of formalin for from three to five minutes. 

(b) Immerse in a 50 per cent alcohol solution for three minutes. 

(c) Place in absolute aleohol one minute. 

(d) Wash in water. 

(e) Stain in hematoxylin for two minutes. 

(f) Decolorize in acid alcohol. 

(¢) Rinse in water, to which Dr. T. R. Brown has recently recommended 
the addition of two or three drops of ammonia, which rapidly brings back the 
characteristic hematoxylin color. 

(h) Stain with eosin. 

(i) Transfer to 95 per cent alcohol. 

(}) Pass through absolute alcohol, creosote, or oil of cloves, and mount in 
Canada balsam. : 

A eylinder of condensed carbonic acid gas is kept in a room adjoining the 
operating room, in order to facilitate the immediate making of the frozen sec- 
tions, to be passed at once through the routine described. 

By securing an early diagnosis in this way the patient is often relieved of 
the necessity of taking an anesthetic twice, and cases arriving from a distance 
save from ten days to two weeks of their time in the hospital. 

It is easier to cut fine sections after the tissue has been first hardened in 
the formalin, according to the second plan also recommended by Dr. Cullen, 
as follows: J 

The serapings are placed immediately in a 10 per cent formalin solution, 
kept in small specimen bottles, always at hand. Within two or three hours 
they are sufficiently hardened to cut readily, when frozen sections are made and 
left in a 50 per cent alcohol solution three minutes, and the succeeding steps 
taken as described above. 

The curetted specimens should be placed in a bottle by themselves and 
labelled at once; when the sections are cut, no similar open dishes 
containing other sections should be lying about, nor should the 
sections under consideration be passed through the fluids together with other 
sections, in order to avoid the terrible mistake of confusing two cases, and so 
drawing erroneous conclusions. In all my experience of many hundreds of 
examinations this accident has happened once. | 

The patient had a uterus of normal size, and was nearly exsanguinated by 
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protracted excessive hemorrhages. I operated upon her for a cancer of the 
body of the uterus, diagnosed from curettings. Upon opening the abdomen I 
found not a cancer, but a small pedunculate fibroid tumor, lying in the cervix, 
which had not been felt during the curettage upon which the diagnosis had 
been made. It was afterwards discovered that the scrapings had been mixed 
with those from another patient. , 

Normal Uterine Mucosa.—The standard of comparison for all curetted speci- 
mens is the normal uterine mucosa; this presents, microscopically, an even sur- 
face covered by a single layer of cylindrical ciliated epithelium. The glands 
are round or oval on cross section, and in a few places may be seen opening on 
the surface. 

They are usually equidistant, and are lined with one layer of cylindrical 
ciliated epithelium; hence they appear as Teco ae of the surface epl- 
thelium. An occasional bifurea- 
tion is seen in the deeper portion 
of the gland. In the floor of the 
gland there is not infrequently a 
small tit-like ingrowth. Lying 
between the glands is found the 
stroma of the mucosa, or so-called 
lymphoid tissue. The cells, how- 
ever, are much larger, and on 

| > close examination bear no resem- 
Fig. 324.—SHarp Cvu- Fia.325.—Smrrarep FEn- blanee to lymphoid tissue ; the 


RETTE FOR REMOVING ESTRATED CURETTE. 
The sacateceoehould nuclei of the stroma cells are 


THE UTERINE Mucosa. 
ORDINARY SIZE. : 

be made rather sharp, and i 

Po ild desperate oval, vesicular, and appear to 


best advantage in specimens hard- 
ened in Miiller’s fluid. The arteries of the stroma are usually found in small 
bunches; the veins are large, single, and thin-walled. 

Lhe Toes in the veins is separated from the stroma cells by but one layer 
of endothelium. The line of demarcation between the mucosa and the muscle 
is usually well defined; occasionally, however, a gland penetrates the muscle 
for some depth, when it is invariably accompanied by a considerable amount 
of stroma. This dipping of a gland into the muscularis must not be mistaken — 
for a pathological condition. 

Endometritis —Curettage for endometritis follows immediately upon 
dilatation, and is performed in this way: The sharp perforated spoon curette, 
poised between thumb and the first and second fingers, is easily intro- 
duced through the dilated canal. The whole inner surface of the uterus over the 
fundus and from fundus to cervix is now carefully scraped, completely remoy- 
ing the superficial portion of its lining membrane in strips and short pieces. 
The sound basis is recognized by its greater resistance, and a slight grating 
sensation communicated to the fingers. The separated lining membrane is ex- 
pelled through the cervix by a series of intermittent uterine contractions; its 
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discharge may also be assisted by using the curette to scoop it out. The hemor- 
rhage after this operation is never serious enough to call for measures to control 
it. The patient should be kept abed from three days to a week; it has never 
been my practice to introduce gauze into the uterine cavity. 

Acute endometritis is generally found in acute septic processes involv- 
ing the entire genital tract, but on account of the predominating symptoms of 
the other organ, it is usually overlooked. Under any circumstances it is a rare 
affection. 

The surface epithelial cells are swollen often to as much as two or three 
times their normal size, while the adjacent cells may be compressed. There is 
also a tendency to cell proliferation, and between the epithelial cells are many 
-polymorpho-nuclear leucocytes and some small round cells. The glands in the 
superficial portions show similar changes, a swollen epithelium with some ten- 
dency toward proliferation, and a small round-celled and polymorpho-nuclear- 
celled infiltration; leucocytes are found partially filling some of the gland 
lumina. The deeper portions of the glands near the muscle are often normal. 

The stroma shows superficially much infiltration, with polymorpho-nuclear 
leucocytes and small round cells, the infiltration diminishing toward the muscle. 
Alteratrons are rarely made out in the muscular tissue beneath. 

Chronic endometritis: is also rather rare.. The prevailing habit of 
describing all scrapings, particularly because of their abundance in some cases, 
as examples of endometritis, is greatly to be deplored. It interferes with our 
getting any satisfactory idea as to the frequency of the real affection, and tends 
to encourage unnecessary operating. The so-called “ fungoid endometritis ” 
not a pathological entity at all, and the name ought to be expunged from gyne- 
cological works. 

Chronic endometritis is oftenest associated with old cases of pyosalpinx ; it 
is rarely ever found in the ordinary scrapings. The shght lability of the 
uterine mucosa to this affection may be ascribed to two factors: In the first 
place, the tendency of pus-containing tubes is to complete closure at the uterine 
end, thus shutting off one avenue of infection, and, in the second place, the 
form and position of the uterine canal is such as to afford good drainage. 

The surface of the mucosa may be rather uneven, and the epithelium 
stunted, low, cylindrical, or cuboidal. The glands are in places diminished in 
number, and vary much in size; some of them are narrow superficially and 
distended below. The epithelium of the dilated glands is somewhat flattened. 

The stroma is denser than normal, especially in the superficial portions, its 
nuclei tend to become spindle-shaped, and there is much small round-cell infil- 
tration. There are practically no polymorpho-nuclear leucocytes to be seen. 
The stroma in its deeper portions is often normal, and there are no changes 
in the muscle. ; 

Decidual Endometritis.—This is always found after an abortion in 
the early months, and is often probably the cause of the abortion. 


The decidua shows marked polymorpho-nuclear-celled infiltration, especially 
38% 
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in its superficial portions; the leucocytes are so abundant that the individual - 
decidual cells are separated from one another. Some small round cells usually 
accompany the infiltration. The deeper portions of the decidua are usually 
unaltered. 

Mucous Polypii—A mucous polyp is a localized outgrowth of the uterine 
mucosa, forming one or more small tumors within its cavity. The tumors do 
not often attain a size greater than 2 by 5 cm. They occur in a variety of 
forms, either finger-like, round and pedunculate, pear-shaped, or like a cock’s 
comb with a broad base. 

In one of my cases a flattened ovoid polyp 1.5 em. long was found lying 
in the cervical canal, attached to the fundus by a thread-like pedicle 1 mm. 


* wo 
Wi) Ha 


i : H DBE BBN BSW BUY 91975 19 C9 4Op," Pant 
Sey S EAR OY CAYLEE 72% ay iA Te a 
zB CAs el hehe Le Goes IN Sys aee i 4d a vs e fest, epee 
2.8 w Poe dP0rd f a) See uf Yo Gp oh Tasos, eae eS ‘<4 aad Unpibba kee eyed 4 
BaF ge gece VE BN! if 2 a a Z, Ve %3 CHA og Of & edihaer can $Me =e Gt “Y, 
ns yy bs alls ALT ‘ paid Pl te vas ‘s ee Se 


sete 
gO BOO", xo @ BY sok. Dd yh ew He) ey nee iB Ned GFE " 
Ser ‘ HONS, |e Sia Weeles a Wey W me ee, Hf ree dey, 4 
Mere s¥eS HUYY SIGN See 8 55S. PARAL ee oye 14,8 O) Hs 8) 4 6655 cate VS 
PRS ase SSUES, cosh ghsae oe ARO eal Eb 8 SE UEN S Fs Bee Ce ee 
Feo ssVas SANDE EONS Se ERE heron ger mame 
gag, uN PRY! RUN NCO sae ot See aa Md prety at o5 ieee 2 ee 
7 2, le é 2, hte ace 102, e . 08 B04 ‘" 
ete CY amills NH aN Waa 
le, ‘s “ny, oi, = ide wads Rae y 4 
Wart 0 AG 6 08 i a 
eat “a ae g Pay?) irs rs gh oe, Cs 
SNCS GEO Se 
orate) RO Die, g eae 
REP NY 20H le OMe? on Yes a 
8 Be eS PC | 584 (ds 80 Ses 3°, 
BSA Lon 
sg it 205) @ NW 2 N be ae. 
ah z Sa Nias me) vag 
Ney, oy ae Nee ny oho at, 
427 Wee COREA Se uy SR fiseu 
= 3 ie iy ig 3 ae ie 
Shay ys 3 tar see, AL: fe9 e% raibh peste 4 
rs Seok aN Di Weds Wibh Seore 
3. ay ne Ney S sf Beatie SVS te 
ZB) we ress VW TTA TE 
ye ag AABN uot tied Ne 
= CONE AME NY Wats SN Rot Bae oes 
aINA DNS Ne A ECE SS 
ic" iy fata He) (f ge CAM 4 = as 
ray tie: LES RR ITS Ste 0d ah A WX 
Baits Eas, Misi ee Ps 
A oe 4 st oS r) ; / rnd oe ~ 4 
bar ae Die Ke Ri car ahig Hi Wie Nes Re ESE Res LOT 
Oe +23 ASN Boy Ba ios BM RAS a RNR LOY IE) 
4{? Oost SS} \ Y No \ 404 j px ie & 6 A H yA < ‘i $ 
° +S NY} b AX ae UE: rb: 
NY TO NS GA Doss SC Seg 
PNT Wire a ag oe ANN 54/3 
Nosy: (epg Nf 4 panei Sahni ee (int ro ed 0 , “8 
hg, eh a; i 
7 M43 sy POTN TNR qo Yd Hh 4" Mor fee ] 
“Fae ts y a 
HRD CORSE 7 
i. 


le 
H Becker fee 


Fig. 326.—SEcTION OF A GLANDULAR UTERINE POLYP. 


The small figure below shows a section of the polyp magnified three times; the larger section above 
is magnified seventy times. The dilated glandular spaces are seen lying in the connective-tissue stroma. 


Specimen 682. 


in diameter and between 4 and 5 em. long. The velvety appearance of a 
polyp, with tts slight indentations, resembles that of the uterine mucosa; often 
small cysts, formed by distended glands, can be seen on the surface. 

They sometimes give rise to protracted hemorrhages, but as a rule they pro- 
duce no symptoms at all. 

Histologically, the epithelium is the same in character as that lining the 
uterine cavity with which it is directly continuous. 

The entire polyp is made up of uterine mucosa, epithelium, glands, and 
stroma. The glands are mostly normal, but where they are dilated and form 
small cysts, the epithelium becomes cuboidal and the cavities contain some 
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desquamated epithelial cells. The stroma, especially near the tips, often shows 
hemorrhage and edema. 

In sharp contrast to the usual, isolated mucous polyps just deseribed is 
the rare, general excessive hypertrophy of the mucosa, of which a single 
instance has come under my notice (A. L., J. H. H., No. 3476, May 7, 
a LS Ot.) 
| The entire uterine mucosa was thickened to about three times the normal 
thickness, and appeared everywhere in the form of flattened dome-like eleva- 
tions, separated from each other by shallow furrows 2 or 8 mm. in depth; the 
macroscopic appearance was strikingly like that of malignancy. Microscopi- 
cally, the excessive growth was limited to the glands, which, although normal 
in number, were increased in size and markedly convoluted. The stroma was 
normal. 

Remnants of Abortion.—In curetting to remove a dead ovum or an incom- 
plete miscarriage, the chief danger lies in the readiness with which sepsis may 
invade the upper genital tract. In cases which are already septic, the avoidance 
of a general infection and the safety of the patient depend upon the complete 
removal of the ovum, and the establishment of efficient drainage through the 
dilated cervix. There is no way by which we can thoroughly disinfect a septic 
uterus. Cases which are not septic, will not become so if the operation is 
aseptically performed, and the aseptic conditions are maintained afterwards. 
When the flow does not begin to diminish within two days after an abortion, 
or when the temperature rises three or four degrees, I at once advise curettage. 
The cervix in these cases is usually soft, and dilatation more easily effected 
in consequence, and not infrequently the cervix 1s so open as to need no dilata- 
tion at all. 

The anterior cervical lip is caught with tenaculum forceps, a blunt spoon 
curette introduced and used with gentle force over the whole inner surface 
of the uterus, loosening and bringing down the membranes which begin to pour 
out of the os. Undue force must not be used, lest the curette perforate the 
softened uterine wall and pass into the abdominal cavity, exposing the patient 
to the imminent risk of a septic peritonitis. After loosening the membranes 
with the curette, a pair of fenestrated placental forceps (see Fig. 85, page 144) 
is inserted, which brings away the placenta, decidua, and fetus, if not pre- 
viously expelled, whole or in pieces. 

When the canal is large enough, as is usually the case in a miscarriage 
after the third month of pregnancy, the index finger well sterilized should be 
introduced, and the whole interior of the womb palpated. 

Unsuspected pieces of tissue will often be found clinging to it especially in 
the placental area. These can be freed by the palmar surface of the finger, 
assisted by the external hand acting through the abdominal walls, affording a 
point of resistance. The uterine wall thus bared in places feels almost as’ 
thin as paper, and must be gently handled. Where curetting is difficult and 
uncertain, the entire separation of the remains of the ovum may be thus 
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effected by the finger alone, assisted by the hand Mia get counter-pressure 
through the abdominal walls. 

The finger nails must never be used to scrape tissue off from the 
uterine walls, as such a practice would often introduce sepsis, and if the case 
was already septic, the operator would be sure to carry the infection away 
with him to inoculate other patients. 

Irrigation of the uterus after curetting is not necessary, unless the contents 
are septic, when the cavity must be repeatedly washed out with a warm boric- 
acid solution introduced by means of a curved, glass, douche nozzle, using the 
blunt end of the nozzle over the uterine surface to aid in detaching clots and 
small particles of débris. The uterus may be drained for forty-eight hours 
by packing its cavity loosely with gauze, the ends of which are allowed to 
hang out of the cervix into the vagina; my own practice, however, is simply 
to place a loose gauze pack in the vagina, which is renewed every twenty- 
four hours. 

Patients should be kept in bed after curetting for abortion for two weeks 
or longer, to allow involution of the uterus to take place; care of the patient 1s 
just as important at this time as in the puerperium after a normal labor. 

Microscopic Examination for the Remnants of an Abortion.— 
In these cases we usually have the clinical history of a recent miscarriage, and 
the amount of material removed by curettage is often abundant. As a rule, 
there is no suggestion as to their source in the macroscopic appearance of the 
tissues; occasionally little villous threads can be seen. 

Histologically, the appearance of glandular hypertrophy predominates; the 
glands are dilated, convoluted, and show little tit-like processes springing into, 
their lumina; the epithelium is a little flattened and the stroma of the mucosa 
shows marked swelling of its cells in the superficial portion, forming typical 
decidual cells which persist for several weeks after the abortion. 

These appearances are suggestive of pregnancy, but a positive diagnosis must 
rest upon the discovery of villi; in the early months these still show two layers 
of epithelial covering, the inner of which is made up of cuboidal cells; the 
outer, syncytial layer, appears as a ribbon of protoplasm with nuclei distributed 
through it; this outer layer sends out protoplasmic buds which form the new 
villi, and in the centers of these buds are found from five to forty nuclei, form- — 
ing the so-called placental giant cells, because when cut across they present 
the appearance of a typical giant cell. The interior of a villus is composed of 
mucoid tissue rich in blood vessels. 

In one obscure case nothing was found in the curettings at first but some 
glandular hypertrophy, ill-defined decidual cells, and a single free giant cell; 
this latter structure led to a further searching investigation, which was re- 
warded by the discovery of villi, confirming the diagnosis of pregnancy. 

Tuberculosis of the Endometrium.—In the early stages of this condition 
the epithelium of the surface is intact, the glands normal, and the tubercles 
are found scattered throughout the superficial portions of the stroma, consist- 
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DESCRIPTION OF PLATE IV. 


* Span of the endometrium. Thi ly 
-endomet Above is the normal uterine muscle, on the left side is a dil. 
with dattencd epithelium, while in the middle of the section and at the 
isasein elle normal glands are seen. Scattered throughout the stroma a of 1e 1 
_ tubercles, most of which show giant cells. The intervening stroma i s 
marked small-celled infiltration. There are no caseous areas present. ae 
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ing of aggregations of epithelioid cells; later they are surrounded by small 
round cells, and at a still later date giant cells are found in the center. 

The surface epithelium over a superficial nodule is often somewhat flattened 
and pale. In a marked case the glands are encroached upon, and it is at times 
almost impossible to distinguish some of the epithelioid cells from the gland 
epithelium; in other glands, tubercles are seen partly projecting into and 
_ obliterating the cavity; again the gland may be filled with caseous material. 

In the most advanced cases where the cavity of the uterus is lined by caseous 
material, the surface is covered by a necrotic material devoid of nuclei, below 
which lies a zone of typical tubercular tissue, consisting of epithelioid cells and 
tubercles; in the deeper portions a stray gland may survive; where the process 
has gone deep enough to involve the muscle, the glands are often entirely absent. 

Bacilli are found with varying frequency, sometimes sparse, sometimes 
abundant, and most numerous in the advanced cases with marked caseation ; 
in my experience they are much more readily found than in tuberculosis of 
the tubes. | 

In the early stages of the disease the tubercular process may be entirely 
unsuspected, and the curettings may look like normal uterine mucosa; but where 
the disease is advanced, the presence of soft cheesy masses will at once arouse 
suspicion. Necrotic carcinomatous tissue may present a somewhat similar ap- 
pearance, but the characteristic branching which is found here does not occur 
in tuberculosis. In advanced cases the diagnosis may also be reached from an 
examination of the uterine discharge which contains tubercle bacilli. 

On histological examination, the diagnosis of tuberculosis is readily estab- 
_ lished, as the tissues present the usual tubercular picture. Dr. T. S. Cullen 
(Johns Hopkins Hospital Reports, vol. iv, p. 91) reports several cases of 
tuberculosis of the endometrium occurring in my wards. 

It has happened several times in my experience that the tuberculosis has 
been found in a purely accidental way, as it were, while submitting the uterine 
scrapings to the routine examination. Again, I have found a tubercular endo- | 
metrium on curetting the uterus immediately after removing tubercular tubes: 
and ovaries. : 

Tubercular affections of the endometrium may be miliary, or part of a 
general tubercular process, or of the chronic diffuse form. 

The chronic diffuse tuberculosis is that form with which we have to do; 
it begins, as a rule, near the fundus, secondary to a tubercular tube. The 
first visible alterations are little yellowish-white nodules under the surface, 1 
to 2 mm. in diameter, which may increase in size and numbers, and then 
coalesce and break down, forming an ulcer with undermined edges. . The dis- 
ease extends from the endometrium down into the uterine muscle. 

Cancer of the Body of the Uterus—The curette is used in these cases for 
two purposes: First, to remove some of the lining membrane of the uterus for 
diagnosis, and, second, to remove as much of the diseased tissue as possible, 
so as to check hemorrhage and to clean out septic débris, in order to give the 
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patient a chance to recruit. before undertaking the total extirpation. In both 
instances the use of the curette is simply preparatory to hysterectomy. 

The cancerous tissue breaks down readily under the curette, which must be 
used with unusual care and with gentler force than in endometritis, to avoid 
perforating the uterine wall in the more extensively infiltrated areas. 

As a rule, the whole endometrium is affected, but where the disease is still 
localized, its position may be recognized by the distinct difference in the sense 
of touch, communicated through the instrument, between the diseased tissue as 
it breaks down, and the soft sound mucosa with its firm substratum of normal 
muscle. | 

Even the macroscopic appearance of the curettings In carcinoma of the body 
is quite characteristic, and much valuable information may be gleaned from 
a careful inspection; the normal uterine mucosa has a comparatively smooth 
surface and is usually from 1 to 2 mm. thick, but in carcinoma the surface, 
if still intact, has a branching or tree-ike appearance. This may not at 
first sight be detected, as the mucus tends to glue the little projections together. 
Nearly all of these little stems or branches have delicate capillaries in their 
centers. One of the most striking points is the large amount of the tissue 
removed, together with the size of the individual pieces. Normally only a 
dram or slightly more can be removed; in carcinoma, however, from 4 to 8 
drams may come away, and the individual pieces may reach 1 cm. or more 
in thickness and are very friable. | 

In curetting to check hemorrhage the whole endometrium should be scraped 
as rapidly as possible down to the firm muscular tissue, as by this means the 
hemorrhage is less than if the instrument is used slowly and timidly. The use 
of the curette under these circumstances is followed by a firm vaginal pack of 
iodoform gauze. Hemorrhage is caused in these cases by the superficial necrosis 
which opens up the vessels or permits them to rupture easily; it is therefore 
necessary to get well below this tissue, when the vessels cease to bleed by their 
normal contraction. , 

Cancer of the body of the uterus is found in two forms—epithelioma, made 
up of squamous epithelial cells, and adeno-carcinoma ; not more than eight cases 
of the former have been observed. 

Adeno-carcinoma of the Body of the Uterus.—As stated, abun- 
dant scrapings are usually furnished for examination—an amount never found 
normally. 

These often have quite a characteristic appearance, even on a macroscopic 
examination; they appear as short, broken, irregular, friable bits of tissue, 
whitish and waxy in places, having little knob-like projections with coagula 
between them. Microscopically, the surface has usually disappeared, and the 
remaining tissue is made up of groups of small and large glands, varying much 
im appearance; some are lined by one layer of cylindrical epithelium, others 
by two or three layers, and still others are choked with cells. Large areas of 
epithelial cells are often found in which the glandular form has almost disap- 
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peared, due to an excessive overgrowth of the epithelium in which numerous 
glands are crowded together. 

The stroma between the glands is composed of spindle cells, and shows much 
small round-celled infiltration. 

It is not necessary, as commonly held, to demonstrate a penetration of the 
muscular layer by the glands in order to make the diagnosis of carcinoma. The 
diagnosis must rest upon the characteristic appearances above detailed as found 
in the mucosa alone, and this is fortunate, for the curette rarely penetrates as 
deep as the muscularis. 

Sarcoma of the Uterus.—This rare disease is not often found in the uterine 
scrapings. | 

In my experience, the round, or the round and spindle-celled sarcomata have 
been found most commonly. | 

The macroscopic appearances are not characteristic, but microscopically 
large areas are found composed of round or of spindle cells, many of them 
containing nuclear figures and an increased amount of chromatin, as evi- 
denced by the intense staining of the nucleus; there is also an absence of 
the uterine glands in these areas. Such a picture is strongly suggestive of 
sarcoma. 

Where the superficial tissue is broken down and the muscularis is invaded 
by the characteristic cells the diagnosis is more certain. 

I have operated in a single instance upon a case of sarcoma of the uterus in 
which the diagnosis had been made by curettage. No enlargement of the uterus 
could be detected bimanually, but, relying entirely upon the microscopic exami- 
nation, I performed vaginal hysterectomy, and found a sarcomatous nodule 1 
em. (0.4 inch) in diameter in the left horn of the fundus projecting into the 
uterine cavity. The patient recovered, and lived for more than twelve years 
without any return of the disease. At the end of that time she died from 
another cause. 

Carcinoma of the Cervix—Curettage for cancer of the cervix is employed for 
two purposes: First, to remove the septic, breaking down cancerous material, and 
leave a clean field for hysterectomy ; second, to 
remove as much of the disease as possible where 
it has advanced too far for complete extirpation. 

Sometimes the uterus 
is more or less anchored 
at the vaginal vault by 


the extension of the dis- 
ease into one or both Fig. 327.—CurETTE FoR CARCINOMA OF THE CERVIX. 


The serrations should be made much deeper than shown in the fig- 


broad ligaments. The ure. Upper figure, natural size. 


amount of this infiltra- | 

tion can be better estimated by a rectal than by a vaginal examination. 
Such eases of cancer of the cervix, in which a broad, hard mass 1s detected on 
either side, extending out to the pelvic wall and interfering with the mobility of 
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the uterus, are unsuitable for hysterectomy, and are best treated by thorough 
curettage. Even those advanced cases with marked cachexia and foul dis- 
charges, bedridden and suffering from nausea, will often be much benefited 
by thorough curettage, which removes the friable, sloughing masses, and leaves 
in their place a clean, cone-shaped excavation. I have found that the severe 
pain so often noted in these advanced cases is due to a choked cervix with 
retention of the discharges, forming a pyometra. Complete relief follows the 
evacuation of this fluid, if the canal is kept open. 

The two most efficient means of curettage are the fingers and a long scoop 
curette on a stout handle (see Fig. 327). The friable, redundant portions of 
the disease are best brought out by vigorously using the end of the index and 
middle fingers as a curette. It is astonishing how much of the affected tissue 
can be removed in this way. The scoop curette follows the fingers; held firmly 
and used boldly and rapidly it breaks down the diseased tissue under the 
guidance of the index finger, which locates the points to be curetted, and 
prevents the instrument from advancing too far in the direction of bladder, 
rectum, or peritoneal cavity. | 

The limit of the diseased tissue which can be removed in this way is recog- 
nized by the scraping sound and by sensation, indicating that a hard base has 
been reached. Less blood is lost by working rapidly down to the healthier 
tissue than by a slower procedure, which allows the rigid diseased vessels 
time to bleed. 

When the disease has extended so far that the operator feels uncertain 
whether the next effort will invade bladder, rectum, or peritoneum, it is impor- 
tant to advance more slowly, controlling the curettage by repeated examinations. 
A finger in the rectum or a sound in the bladder will assist in determining 
the thickness of the septum. If the peritoneal cavity is accidentally opened, 
an iodoform gauze tampon should at once be closely packed within the rent 
and the operation continued until all septic and sloughing masses have been 
removed down to a clean wound surface. The vagina is now cleansed, the 
gauze removed, and a fresh pack inserted, projecting a short distance into the 
pelvic cavity; this is allowed to remain in place for three or four days, when 
it is removed and a fresh pack inserted, not quite so far up. The excavated 
area and the vagina must also be loosely filled with an iodoform gauze pace and 
protected by the vulvar occlusive dressing. 

Two forms of cancerous disease are found in the cervix uteri—epitheli- 
oma and adeno-carcinoma. 

To make a diagnosis in the early stages of carcinoma of the cervix, it is 
necessary for the clinician to send the pathologist a wedge of the suspicious 
portion, which should be at least 1 em. in depth; this may readily be removed 
without pain after injecting a few minims of a 4 per cent solution of cocain 
deep into the cervical tissue, when two or three catgut sutures may be passed 
to close in the wound. Where the cervical disease is far advanced the ordinary 
curettings will be sufficient for the diagnosis. 
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Epithelioma.—The surface of the cervix is covered by several layers of 
squamous epithelium, which, however, can be seen penetrating the stroma in 
the form of finger-like or branching masses of cells; many of these branches 
when cut transversely or obliquely appear as round, oval, or irregular groups 
of cells lying deep in the stroma. On other parts of the surface of the tissue 
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Fia. 328.—SQuAMOUS-CELLED CARCINOMA OF THE Cervix SHOWING THE DEPRESSIONS ON THE SURFACE 
FILLED UP WITH Pus CELLS AND DETRITUS, @. 


b indicates the typical cells; at c the nuclei are enlarged and stain deeply; at d giant cells are seen. 
The protoplasm is increased and the nuclei, four or five in number, are bunched in the center of the cells; 
eis the stroma and shows moderate small-celled infiltration as indicated by /; at g small isolated clusters 
of carcinomatous cells are present in the stroma. (T.5. Cullen, “Cancer of the Uterus,” 1900.) 


slight elevations are found which consist of a central blood vessel surrounded 
by little or no stroma and covered externally by numerous layers of squamous 
epithelium, indicative of an outgrowth of blood vessels and stroma with a dis- 
proportionate increase in the epithelial layers. 

The cervical glands are usually normal, except that in some cases the 
squamous epithelium may be found projecting into the lumen of the gland 
and partly occluding it; in more advanced cases the glands are completely 
obliterated. 

Such a microscopic appearance affords conclusive evidence of the existence 
of epithelioma of the cervix. 

Adeno-carcinoma.—The disease here first manifests itself inside of 
the cervical canal, where it is often invisible upon inspection and beyond 
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the reach of touch, even when it has extended out as far as the broad 
ligament. 2 

The examination by curettage reveals in most cases an absence of the sur- 
face epithelium. When the epithelium is intact, there is sometimes a marked 
proliferation of the cells in the form of tit-like outgrowths, which, developing — 
in excess, form new glands. | 

The cervical glands are in some places normal, while in others there is an 
increase in the epithelium, and the gland, ordinarily lined by one layer, now 
shows two or three layers of epithelium. Other glands show tit-like epithelial 
excrescences projecting into.their cavities which choke the lumen in the older 
portions of the disease. The glands appear to run riot in the tissue, interpene- 
trating the cervix in all directions. 


DIGITAL EXPLORATION OF THE UTERINE CAVITY. 


A valuable method of exploring the uterus in cases where there is persistent 
hemorrhage froma source which can not be determined by simple dilatation 
and curettage, is afforded by the following method. The cervix is exposed by 
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Fig. 329.—Incts1on ANTERIOR TO CERVIX FOR Fig. 330.—MaKkina THE UTERINE INCISION IN 
DETACHMENT OF BLADDER. THE ANTERIOR MEDIAN WALL. 


The dotted line indicates the incision to be made 
in the uterus, as seen in the next figure. 


means of a retractor and drawn well down to the vaginal outlet as shown in 
Fig. 329. <A transverse incision about 24 em. above the os separates the 
anterior vaginal wall from the cervix and enables the operator, using blunt 


V ATAIT TO VOT Hoedda 


ge ta soled ai noitosa odT (SI x) avioty odt Io ybod edt to sotoniotss-omrsbA—.I it 
edt ot abaoqesti09 teb10d teqqu ont bas .seoovnr saitety edt to sostwe odd of olgas tigit 
gorse oft te :ediworgivo oiiltset odd ot oub at seooum edt to gainodoids odT = .ydiveo onitety 
sowol odd ai 992 abasle to aquotg odd yd betases1qe1 sloaum odd otai déworg 8 ai etods ontit 
yas otoled ,zogasdo ylise odd ewode ti as swiviq svitoutteni as ai aidT .owtoiq odt to diag 
8% .oV .dieTL .borios0 asd aiao1s9N 

eroyal Istovee to bexoqmoo ,saoover Isarion oT .xivi190 odd to smoiledtiqd—.& .gif 
- goeewon yd beoslqe ai bas yltquide ebas aidT  .tdgit odd ot 99a ai wilodtiqe avomtsupe to 
[earton adt to noitianertodt ot0M  .enoitoorib Ie ai oueeit odd otetioneg doidw ,muilodiigo to 
soqoob odd bas Isiofteque odd soowted ysivaisaoo odd diworg won ot to Jad? otai muilodtiqa 
sevens odT .elloo evotsmonio1ss odd yd nodst iste qoob oft bas .oueait oft 10 amoitiog 
ee 5 it? 001 .oV .teT .oueeit to eaol ot oub ei soatwe toqqu 


q : | : Ma iy, ms 


DESCRIPTION OF PLATE V. 


right angle to the surface of the uterine mucosa, and the upper border corresponds to 
uterine cavity. The thickening of the mucosa is due to the teatlike outgrowths; at t n 
time there is a growth into the muscle represented by the groups of glands seen in the lower | 
part of the picture. This is an instructive picture, as it shows the early ee before any 
necrosis has occurred. Path. No. 559. : 
Fig. 2.—Epithelioma of the cervix. The normal mucosa, PSs ies 
of squamous epithelium, is seen to the right. This ends abruptly and is replacec 
of NN which bees the tissue in all directions. Note the ea of th 


portions of pe iaine, eat the ep stad 5 en nt the carcinomatous cells. ¥ Th 2 ur 
upper surface is due to loss of tissue. Path. No. a 
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Fig. 2. H. Becker, fec. 
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force, to free the cervical portion of the uterus from the bladder, as far as the 
peritoneal reflection. If desired, the peritoneum can be opened, and the entire 
anterior uterine face exposed. 

The next step is to divide the uterus in its anterior portion in the median 
line as shown in Fig. 330. This division must be continued through the 
entire, cervical region into the uter- 
ine body, as shown in Fig. 33 
The finger covered by a thin rubber 
stall can then readily be introduced 
into the uterus, which is explored on 
all sides, taking especial care to in- 
vestigate the apices (see Fig. 332). 
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Fig. 331.—UTERINE INcis1ion Mapn, Exposina Fig. 332.—Cavity ExposED BY GLOVE-PRO- 
Cavity. . TECTED FINGER. 


In this way any unusual condition of the endometrium which has escaped 
notice can be detected and corrected, while small polyps and fibroid tumors 
are found and removed. | 

After the completion of the investigation the incision in the uterus should 
be carefully closed with interrupted catgut sutures. The vaginal wound, left 
partly open, and the wound area above it, should be cared for by introducing 
a narrow strip of iodoform gauze, to prevent any accumulation of blood above 
the vaginal vault. The gauze may be removed in three or four days, when a 
fresh, loose vaginal pack is inserted. 
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REPAIR OF THE LACERATED CERVIX. 


Almost all cervices in parous women show distinct evidence, of injuries, 
which take the form of single, bilateral, or stellate lacerations. These lacera- 
tions vary in extent all the way from a slight indentation 
to a deep rent, completely separating anterior and posterior 
| lips, and extending far out into the vaginal vault. 

| The mere fact of the existence of a tear, however deep, 
: by no means constitutes an indication for operation. I con- 
stantly receive patients who have been sent long distances 
| for the surgical treatment of harmless injuries of this 
| kind. — 
it Cases suitable for operation are those only in which the 
lips are infiltrated, congested, and pouting, oftentimes with 
choked glands, pouring out a tenacious mucous secretion. 
A potent reason for operating upon these diseased cervices 
is the remarkable frequency with which they are found 

associated with cancer. : 

The patient, when possible, should be prepared for the 
operation by rest, hot vaginal douches once or twice daily, 
and by keeping the bowels regular. very four or five days 
the physician should treat the cervix by puncturing any 
dilated follicles, and relieving the congestion by a scarifi- 

- eation, drawing off from 15 to 30 «ec. (¢ to 1 ounce) of 
blood each time. 

To deplete the cervix I use an instrument with 
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tenaculum is plunged rapidly and deeply into the congested 
extremity and vaginal surfaces, four or five times in either 
lip. I have never seen any alarming hemorrhage follow this 
Pere VS treatment. Should the oozing at any point prove too per- 
brave Tanacunum sistent, it may be controlled by a suture. After each treat- 
Covi NG THE ment a pledget of cotton is laid in the vagina saturated with 
The blade, set at an boroglycerid, supported by a wool pack below, and left in 
angle on the shaft, is 
prevented tonneau Ls for twelve hours. 
aot ae ace By With such preparatory treatment, carried out every five 
or six days, an infiltrated everted cervix, so rigid that the 
lips can not be drawn together, will soften sufficiently for operation. in the 
course of two or three weeks. 
There is a condition, commonly known by the erroneous title of erosion 


of the cervix, which must be carefully distinguished from laceration. The 


a short knife blade bent at right angles to the handle to 
a prevent it from penetrating too deeply into the tissues. To 
4 do this the cervix is exposed with a speculum and caught 
a with the tenaculum forceps, after which the knife-blade 
=| 
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os forms a wide transverse slit, and the surfaces of both lips are covered 
with an angry, red, glistening, fissured surface, upon which a closer examina- 
tion reveals the orifices of numerous glands. This is due to an infection of 
the cervical. glands and a swelling of its mucosa, which, having no room inside, 
is compelled to roll out on- 
to the vaginal surface; it is 
therefore an eversion of the 
cervical mucosa. 

Operation.—The plastic 
operation for, the repair of 
a lacerated cervix was de- 
vised by Dr. T. A. Emmet 
(“ Principles and Practice 
of Gynecology,” Philadel- 
phia, 1884, p. 466). 

The posterior vaginal 
wall is retracted by a Sims 
or Simon speculum, the cer- 
vix exposed, and its ante- 
rior and posterior lips each 
caught in the center by a 
pair of tenaculum forceps 
and drawn toward the vagi- 
nal outlet. Retractors on: 
both sides hold back the lat- 
eral walls and expose the 
angles of the tear. 

There are two steps in 
the operation: First, the de- 
nudation of the lps; sec 
ond, the approximation by 
suture. 
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Denudation.— The accu- There is no laceration, but an infection of ee cone 
, 1 j glands which has caused the mucosa to swell up and roll out 
mulation of scar tissue Im into the vagina, partially everting the cervix. Age 20. Gyn. 


the angles of the rent be- No. 4865. Dec. 12, 1896. 
tween the lips must always : 
be removed; serious disturbances have arisen from forcibly uniting the lips 
over such a rigid fibrous plug. To make sure of this, I commence the denuda- 
tion by an incision into one of the angles entirely through the sear until the 
sound tissue below is reached. This limits the depth of the denudation in 
the angles of the tear. I next outline the area of denudation with a sharp 
knife, by deep incisions on both anterior and posterior lips. 

The outline extends from each end of the incision in the angle out to the 
end of the lips. If the tear is bilateral a similar incision is made in the angle 
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of the opposite side, and the area to be removed is similarly outlined on the 
lips of that side. A strip of mucosa $ em. wide must be left between the lines 


Fic. 335.—BILATERAL LACERATION OF THE CER- Fig. 336.—INCISIONS INTO THE ANGLES OF THE 
vIx, WITH Purry, INFILTRATED Lips. LACERATION EXTENDING DOWN THROUGH THE 
Scar TISSUE. 


Fic. 338.—THE CERVIX AFTER ALL THE 
SuTruRES ARE TIED ON BoTH SIDES. 


of incision for the cervical canal. 
The outlined area is now denuded 
by catching the tongue of tissue be- 
tween the incisions with rat-toothed 
forceps and removing it completely 
with knife or scissors. A serious 


F and not uncommon error is to de-_ 

: nude by shaving off the surface of 

the cervix on its vaginal side. The 

Fic. 337.—DENUDATION oF Boru Lips FoR PLASTIC lips of a cervix so held together 
UNION. THE SuTURES LAID IN PLACE ON THE 

Ride San aaa ae present a good external appearance, 

but a sound introduced within the 


canal demonstrates at once that the apparently normal cervix is but a pouch, 
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with a thin septum of vaginal tissue on each side, and the cervical tear is no 
more repaired than it would be if a suture were simply passed through the 
ends of both lips, drawn up and tied. 

The fear of wounding a cireular artery in denuding the cervix is ground- 
less. Any vessel which may be cut will readily be controlled by bringing the 
lips firmly together. 

Sutures.—T'he proper sutures are silkworm gut or catgut. The sutures 
are introduced by means of a stout medium-sized needle and a carrier. As a 
rule, two or three silkworm gut sutures on each side are enough. 
Catgut ought not to be used in place of silkworm gut, as it 
absorbs too easily. 

The first silkworm gut suture is introduced up at 
the angle, entering upon the vaginal surface, com- 
ing out on the uterine surface of one lip, reén- 
tering on the uterine surface, and coming out 


at the corresponding point of the opposite lip. 
All the sutures are best introduced first on 
both sides, and then tied successively from 
above downward. In case the vaginal out- 
let is operated upon at the same time, the 
assistant will find it easier to locate the 
loop for removal of the sutures if they are 
clamped with perforated shot instead of 
being tied. Fine superficial catgut sutures 
are used to secure accurate approximation 
between the silkworm gut sutures. All the 
silkworm gut sutures are now cut about 24 
em. (1 inch) long, to facilitate their re- 
moval later. 

A loose gauze pack is placed in the 
vagina to absorb the discharges for the 
first two or three days, after which it is 
removed and the outlet simply protected 
by boric acid powder and a vulvar pad. If 
there is any discharge after this the vagina 
may be douched out daily with a weak solu- 
tion of menthol, soda, and borax. It will 
not, as a rule, be necessary to catheterize. 

Where no operation has been performed at the vaginal outlet, the cervical 
sutures may be removed in ten days or two weeks. When the outlet has been 
‘repaired, the servical sutures should not be touched for four weeks or longer. 
The sutures are most readily exposed and removed with the patient in the 


knee-chest, or in the left lateral posture. 
39 


Fic. 339.—Guass IRRIGATOR FOR 
WASHING OUT THO VAGINA 
AND THE UTERUS. 


The irrigator is sterilized by 
boiling, and kept standing in a 
carbolic-acid solution. 4 ordi- 
nary size. 
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VAGINAL HYSTERECTOMY. 


1. Indication for vaginal hysterectomy (p. 602)._ ; 

2. Preparation of the patient (p. 603): a. Preliminary curetting. 

3. Operation (p. 604): a. Traction ligatures. b.. Collaring cervix. c. Tying off one broad liga- 
ment. d. Delivery of uterus. e. Tying off the other broad ligament. /. Thorough 
inspection of field. g. Dressing. Cees ie 

4. After treatment (p. 613): a. Changing pack. 6. Removing ligatures. 

5. Accidents and complications (p. 615): a2. Hemorrhage. 6. Ligation of ureter. c. Rupture of 
bladder. d. Injury to the small intestine. e. Pelvic abscess. 7. Ovarian tumor. g. 
Incomplete enucleation of the disease. 


Indication for Vaginal Hysterectomy. The removal of the entire uterus by 
the vagina through the inferior pelvic strait has been the operation most fre- 
quently performed in the past for cancer of the cervix, or of the cervix and 
fundus together, or of the fun- 
dus alone. 

- For the last thirteen years 
my own practice has been to 
limit the indications for vagi- 
nal hysterectomy, choosing in 
preference the more radical 
enucleation through the abdo- 
men, for by the vagina only 
the uterus and little or none of 
Wii the adjacent broad ligaments 
gif =. can be removed, and so carci- 
nomatous tissue is often left 
behind which might have been 
removed by a more careful dis- 
JE section from above. 

Vaginal hysterectomy is 
still indicated in fat women, 
whose thick abdominal walls 
= form an almost insuperable 

Wii | obstacle to a complete opera- 

Fic. 340.—VEGETATING EPITHELIOMA OF THE CERVIX. tion from above. It is not be- 

: cause the difficulty in remov- 
ing the uterus by the abdominal method is so great in these cases, but the 


fact that a wide exsection of the broad ligaments and removal of the pelvic 
602 
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glands is almost impossible, on account of the mechanical hindrances offered 
by the thick walls and the deep pelvis. 

Preparation of the Patient.—The patient must be duly prepared by rest, 
baths, vaginal douches, and above all by a thorough evacuation of the bowels. 
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Fig. 341.—EPITHELIOMA OF THE CERVIX WITHOUT VEGETATION. 


The vaginal vault is converted into a flat granulating surface. The cervical opening is seen in 
the center. 


If the cancerous disease has advanced to the sloughing stage, or so far as 
to cause any odorous discharges, or to form a mass protruding into the upper 
vagina, the danger of sepsis will be greatly increased unless the field is first 
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cleansed by a thorough curettage, removing as much of the diseased tissue as 
can be scraped away with a sharp curette (see Chap. XX). If the vagina is 
packed every two days after doing this, in a week or ten days the patient will 
be ready for the radical operation. In an urgent case the curettage may be 
done just before the uterus is removed. 

-Operation.—The patient is brought to the edge of the table in the lithotomy 
position, with the limbs well flexed and the buttocks resting on the perineal pad. 


Fic. 342.—VacInaL HYSTERECTOMY FOR CANCER OF THE UTERUS. 


The uterus and cervix curetted thoroughly and the cervix sewed up with stout silk sutures left long 
for traction. The field of operation exposed by retractors. 


The assistant then shaves the external genitals washing them well, together 
with the vagina, and curettes away all redundant cancerous masses with fingers 
and scoop, unless this has. been already done. 

The posterior vaginal wall is then retracted with a large Sims or Simon 
speculum, exposing the vault of the vagina and the cervix. If the vaginal out- 
let is narrow, hindering a view of the cervix, a greater degree of dilatation may 
be secured by boring in the hand with the tips of the fingers held together, 
making a conical dilator, or, better still, by using a conical rectal dilator, 6 
cm. in diameter at the base. If the rigidity can not be overcome in this way, 
one or two deep lateral incisions through the posterior commissure and extend- 
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ing around one or both sides of the rectum and up into the vaginal sulci, will 
give the necessary enlargement. The hemorrhage from the surfaces thus incised 
is rarely great enough to call for the use of forceps or ligatures. 

Continuous irrigation is used to keep the field clear of blood during the 
first part of the operation, until the peritoneum is opened. 

The vault of the vagina and the cervix being exposed as described, the 
anterior lip of the cervix is caught by tenaculum forceps and drawn down; 
the posterior lip is also caught, and a stout needle is passed through the anterior 
and posterior lips, carrying a heavy silk suture about 40 em. (16 inches) long. 
Three or four of these ligatures are passed, and each one tied tightly, drawing 
the lips firmly together and completely closing the cervical canal and covering 
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Fig. 343.—VacinaL HysTerEectomy. 


Beginning the operation by cutting the cervix loose from the vaginal vault, under continuous 
irrigation. 


in the diseased area, to prevent the escape of any of the intra-uterine contents 
over the wound area during the enucleation. The ligatures are left long to 
serve as tractors, and enable the operator to hold the uterus down near the out- 
let, and to keep pulling it farther and farther down, delivering it gradually 
as its attachments are severed (see Fig. 342). 

The cervix is first drawn down toward the vaginal outlet as far as it will 
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come, often outside, and an assistant on either side holds back the lateral vaginal 
walls with a retractor so as to prevent them from hiding the field of operation. 
The operator, pulling on the traction ligatures, now makes a circular incision 
around the cervix and through the entire thickness of the vaginal vault, not less 
than 2 em. (2 inch) distant from the margin of the disease (see Fig. 343). 
The Paquelin or galvano-cautery may be employed in this stage of the opera- 
tion, instead of a knife, to check the oozing. Moderate bleeding from its 
margins may be disregarded until the close of the operation. More profuse 
bleeding should be controlled at once by ligatures passed through the vaginal 
walls, so as to grasp the vessels. 

The knife or scissors are now laid aside, and the operator begins to push 
up and peel back the cellular tissue from its cervical attachments in front and 


Fig. 344.—VAGINAL HYSTERECTOMY. 


The finger is engaged in pushing up the bladder, detaching it from the cervix. 


behind the cervix with index and middle fingers (see Fig. 344). There is 
usually no resistance and rarely any serious hemorrhage, for the important 
blood vessels lie in the broad ligaments at the sides. Care must be taken in 
pushing back the tissues and freeing the cervix to keep the ball of the finger 
always directed toward the cervix. If the separation is carelessly performed 
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and this precaution neglected, there is danger of perforating the bladder or 
unexpectedly entering the peritoneum, especially if the disease has extended 
in either of these directions. As soon as peritoneum behind the uterus is 
reached, the fact is readily recognized by the fluctuation of a little fluid in 
okie cul-de-sac, or by the smooth anterior and posterior 
surfaces gliding over each other. It is opened by catching 
a fold of it with forceps and making a small cut into it 
with scissors; one index finger is then thrust in, enlarging 
the opening, and then the other index finger is introduced, 
tearing the incision as wide as possible from side to side, 
well out to the bases of the broad ligaments. 

As soon as the peritoneum is laid open the irrigation 
must cease. A sterilized sponge, or pledget of gauze with 
string attached, is now pushed into Douglas’ cul-de-sac to 
prevent the entrance of fluids or the escape of débris from 
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The anterior vesico-uterine fold of peritoneum is next 
reached in like manner after completely detaching the bladder from its uterine 
connections. It is also recognized by the gliding of its peritoneal surfaces over 
each other. An opening is made by pushing in a pair of sharp-pointed scissors 
under the guidance of the index finger, spreading the handles and withdrawing 
them. The index fingers are then introduced as just described and the hole 
enlarged out to the broad ligaments on either side. This leaves the uterus 
hanging in the pelvis attached by the broad ligaments alone. 

The anterior peritoneal fold may sometimes be more readily reached after 
the lower parts of the broad ligaments have been ligated and severed from the 
cervix, permitting a greater downward displacement of the uterus, and making 
this part of the peritoneum more accessible. 

The accident of pushing the finger through the Segeie will be avoided by 
frequently introducing a sound into the bladder as the operation progresses, to 
determine its exact position, and the thickness of the intervening wall. An 
accidental rent in the bladder at once shows itself by a sudden gush of urine | 
into the vagina. This is most apt to occur when the disease has progressed 
through the cervix into the bladder wall. A fistula made in this way should 
be closed, after paring the edges to remove the disease, with interrupted silk 
sutures, when the enucleation of the uterus is completed. If this operation 1s. 
performed immediately, it is rarely unsuccessful. 

The next step in the enucleation is to tie off the broad ligaments with stout 
silk ligatures, introduced by a strongly curved blunt Pcie i needle (see 
Fig. 345). In introducing the first ligature—say on the right side—the cervix 
is drawn strongly to the left, and the right vaginal wall held out of the way 
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by a retractor. The left index finger is placed beside the cervix, behind the 
broad ligament, and the aneurismal needle, armed with a ligature, is passed 


ve 


i as se tie j ile OR ee 
Fic. 346.—VaAGINAL HYSTERECTOMY. 


After freeing the bladder in front and opening the cul-de-sac behind, the base of the left broad liga- 
ment is exposed by pulling the cervix to the right, and tied off by passing a stout silk ligature in an 
aneurism needle. 


through, from before backward, on to the tip of the finger (see Fig. 346). 
This ligature includes a bunch of. tissue about 1 em. in diameter, and 1s 
entered about 1 em. distant from the cervix, out toward 
the pelvic wall. The loop of the ligature is caught with 
a stout, blunt tenaculum, pulled out, and the needle is 
withdrawn (see Fig. 347). The ligature is tied at once, 
as tightly as possible, and drawn aside, after which the 
broad ligament is divided between the ligature and uterus, 
nearer the latter (see Figs. 348 and 349). All cutting is 
done with scissors, carefully snipping the tissues of the 
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above the last. The assistant must use the retractor with care, so as not to 
pull on the ligatures already tied. After introducing two or three ligatures 
in this way, one above the other, the cervix is drawn to the opposite wall, and 
the base of the left broad ligament ligated and severed in like manner. 

An extensively infiltrated cervix occupies a considerable space in the nar- 
row pelvis, and in consequence lies in close contact with the ureters. In such 
cases, as advised by Pawlik, a bougie or a catheter should be placed in each 
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Freeing the right broad ligament from the uterus. The cervix lies to the left; the first ligature to 
the base of the broad ligament has been tied and hangs loose; the second ligature, including the uterine 
artery, has been tied just above the first, as shown, and the scissors are just about to divide the broad 
ligament between the ligature and the right border of the uterus. 


ureter before the operation. The exact position of the ureter is thus constantly 
evident to the fingers throughout the enucleation, and injury to the organ is 
avoided with ease and certainty. I have in this way several times avoided this 
accident. In one patient, after removing a large cancerous uterus, I found a 
separate mass in the left broad ligament, which I proceeded to enucleate with 
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forceps and scissors, actually dissecting it off from the ureter, which was bared 
for 7.5 em. (3 inches), without injury, it being plainly defined the whole time 
by a bougie 2.5 mm. (0.1 inch) in diameter. | 
Moderate traction may be made upon the ligature when tied, assisting in 
exposing the area to be divided by the scissors; but as soon as the division 1s 
effected all traction must cease at once, lest the ligatures be pulled off. The 
uterine artery should be included in the second or third ligature applied. As 
soon as the peritoneum is opened the index finger will find the artery pulsating 
beside the cervix near the internal os. Its exact position once fixed serves as a 
guide in estimating the amount of tissue to be included in the ligatures in order 
to catch it in the second or third.. The artery, when laid bare, is easily distin- 
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The cervix and uterus pulled well over to the left.’ The right broad ligament has been tied all the 
way up to the top, which will be tied next. The index finger is hooked behind the top of the broad 
ligament, pulling it down into view for the application of the last ligature. The round ligament and 
the tube are seen at their uterine ends. 


mR, 


guished as a large, white, tortuous trunk with a lumen 2 or 3 mm. in diameter, 


strongly pulsating on its proximal side. As soon as the uterine arteries of one. 


side are secured and severed from the uterus the operator continues to tie off 
the remainder of the broad ligaments on that side up to the top. When near 
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the top of the broad ligament the finger is passed over the tube close to the 
uterine cornu, which is hooked down into view and tied. 

If the cancer affects the body of the uterus, or there is a pyosalpinx or other 
pelvic inflammatory disease complicating it, the ligatures should be placed on 
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The uterus entirely freed on the right side and brought out onto the vulva. The remainder, of the 
left broad ligament is now tied from above downward. 


the outer pelvic side of the ovaries and tubes which are removed together with 
the uterus. It is more difficult to complete the operation in this way with the 
removal of the ovaries and tubes, because the ligatures placed nearer to the 
pelvic wall are not so easily tied, and are more apt to slip off. The ligature at 
the top of the broad ligament must be tied with especial care, and the tissue 
cut at a distance from it, to avoid the risk of its slipping off. As soon as the 
whole of the right side of the uterus is freed, two fingers are inserted, the 
fundus caught from behind, and the body of the uterus slowly and carefully 
delivered sidewise through the opening in the vaginal vault, down through 
vagina and out into the vulvar cleft, where it hangs attached by the upper part 
of the left broad ligament (see Fig. 350). The enucleation is now com- 
pleted by tying off the opposite side from above downward with two or more 
ligatures. 
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It is possible by removing the uterus in this way, from above downward, 
to apply the ligatures at a safe distance from the side which is more diseased ; 


for this reason, in cases of advanced disease, it is best not to apply more than 


a single ligature below on the worse side. 
As soon as the uterus is removed, the operator takes the sponge from the 
pelvis and separates the ligatures into right and left groups, holding them 
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The uterus removed, the ligatures on the uterine arteries seen on either side. The anterior and 
posterior peritoneal layers are brought together in the middle by one suture. The long ligatures on the 
broad ligaments are left out of this picture. 


without traction, while an assistant pours a hot sterilized normal salt solution, 


43.3° ©. (110° F.), into the vagina, and cleanses the lower pelvis with a 
sponge held in the forceps. The irrigation is continued until the water returns 
perfectly clear. 


————— 
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If omentum, or a loop of intestine, falls into the vagina, it must be care- 
fully pushed back. While washing out the lower pelvis the peritoneum must be 
inspected as well, in order to discover and remove any coagula lodging there. 

The next step is the investigation of the condition of all the lgatures and 
the search for bleeding points. A slight traction of the upper ligatures, aided 
by a sponge pushed into the peritoneum, and then partially withdrawn, brings 
the broad hgament forward, and exposes first one part of it and then another. 
Any ligature which seems loose must at once be replaced by transfixing the 
broad hgament at that point. A few fine silk ligatures are usually required to 
control small vessels under the first ligatures, just below the base of both broad 
ligaments. A persistent flow:from a hemorrhoidal vessel in the recto-vaginal 
septum must also be controlled by a ligature placed beneath the bleeding point. 
The wound area underlying the base of the bladder but rarely bleeds. 

The ligatures on either side are now tied in two bunches, and the ends cut 
off just within the vagina. 

As a final step, the pelvis is dried with a small sponge, and a dressing 
applied of strips of iodoform or sterilized gauze, 45 em. (18 inches) long by 
5 em. (2 inches) in breadth. To insert the gauze, the operator, taking the 
packer, pushes a strip in between the ligatures until the whole space between 
the broad ligaments is loosely filled out. The vagina below is also packed with 
gauze somewhat firmly to prevent the intestines from escaping in this direc- 
tion. This packing of gauze supports the small intestines, omentum, rectum, 
and bladder, and drains off any fluid into the vagina. Too tight a pack does — 
not drain well. A loose pack, on the contrary, favors prolapse of the bowel into 
the vagina. I lost one patient through a loose pack, from peritonitis, due to the 
infection of a knuckle of intestine forced down beside the pack. It is a good 
plan to unite the peritoneum in the middle by one or two sutures, leaving a 
little opening on either side for drainage, supporting the intestines and lessen- 
ing the liability to prolapse. JIodoform and boric acid powder are dusted freely 
into the vaginal outlet as the speculum is withdrawn. 

The urine is now drawn, and, if clear, conveys the assurance that the blad- 
der has not been injured. Bloody urine may indicate an injury to the bladder 
or ureter. A roll of sterilized absorbent cotton is apphed over the vulva, held 
in place by a T-bandage. 

After Treatment.—When the effects of the anesthesia have worn off, it is 
not necessary to keep the patient on her back. She will be greatly relieved 
from time to time by being gently turned over on one side or the other; after 
a few days she may turn on her face and urinate in this posture. At first the 
catheter should be used three or four times daily. The bowels should be moved 
on the third day by a laxative pill, followed by a warm enema of oil and soap- 
suds, or of glycerin and oil, 180 ce. (6 ounces). During the evacuation she 
must avoid straining. If the fecal matter does not pass out easily, the nurse 
must assist with her fingers. After this, a movement must be secured every 


other day. 
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The diet during the convalescence should consist for the first two or three 
days of liquids, followed by soft foods, nourishing soups, toast, soft boiled eggs, 
oyster soup, various starchy foods, ete. 

Pain following the operation is often entirely absent and is rarely unbear- 
able. Hypodermics of morphin should be used sparingly to relieve severe 
pain during the first twenty-four hours. 

If the pack continues dry, and there is no discharge from the vagina, it may 
be left there five days or longer. To remove the pack the patient is brought 
with the buttocks to the edge of the bed with the thighs flexed. The operator 
slips a narrow Sims speculum into the vagina, retracting the posterior wall, and 
with dressing forceps draws out the strips of gauze from between the ligatures. 
As soon as the strips are removed the vaginal vault must be cleansed with 
pledgets of absorbent cotton, and a fresh pack inserted. 

No vaginal douches of any kind should be used until three weeks have 
passed, when a 3 per cent warm carbolized or boric acid douche may be 
given once or twice daily, using a short nozzle and taking great care not to 
push it too far in. When silk ligatures are used, the discharge is sure to become 
odorous sooner or later, and the vagina must be cleansed more frequently. The 
ligatures loosen and come away with a little traction, in bunches, in from four 
to six weeks. It is a good plan not to wait for them to become detached, but in 
the course of three weeks to expose and remove them with forceps and scissors. 
These sutures can be removed most easily with the patient in the knee-chest 
or Sims posture. 

In eighteen days the patient may sit in a reclining chair a little while each 
day, and after this gradually increase her movements, until after four weeks, 
when she is able to be up all day. At this time an examination will show that 
the vaginal vault is closed, and the wound area has contracted down to a trans- 
verse granulating linear scar, with the granulations more abundant at each end. 
After six or eight months this whole line has contracted still more, until it is 
a thin white cicatrix, closing the vault. _ 

After a hysterectomy the patient should avoid hard work, heavy lifting, and 
prolonged exertion for several months. Recovery of health is usually rapid; 
within a few months a pale, emaciated woman often regains all her lost vigor. 
But the surgeon still has a duty to perform in continuing to watch these cases, 
examining them at first at intervals of fwo or three months, and later every six 
months, in order to detect at once any recurrence of the disease. It will occa- 
sionally be necessary to cut out a small area of recrudescence in the vaginal 
vault, which will be detected at an early stage by this careful inspection. 

In two instances in which the uterus was enucleated without removing the 
uterine tubes or the ovaries I found at a later date the vault of the vagina 
occupied by dark red, fungus-like masses, which at first sight suggested a rapid 
return of the disease; on removing these, however, they proved to be the 
uterine tubes inverted through the incision at the angles, exposing to 
view their mucous lining. 
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Accidents and Complications—The accidents and complications that arise 
during vaginal hysterectomy are: 

1. Hemorrhage. 

Ligation of one or both ureters. 
Rupture of the bladder. 

Injury to the small intestine. 

Pelvic abscess. 

Ovarian tumor. 

Incomplete enucleation of the disease. 

Hemorrhage.—The various sources of hemorrhage are the hemorrhoidal, 
uterine, ovarian, and vesical arteries and veins. Slight hemorrhage from small 
arteries is usually easily controlled by clamping them for a time with forceps; 
if they continue to bleed they must be ligated with fine silk or catgut. Hemor- 
rhage from such large vessels as the uterine and ovarian arteries may prove 
embarrassing from the constant flow of blood which obscures the field; the diffi- 
culty of managing it is greater in proportion to the distance of the bleeding point 
within. Such a hemorrhage is most apt to arise from cutting too close to one of 
the ligatures, so that the short bunch of tissue in its grasp slips from under the 
constricting loop. The worst form of hemorrhage is seen where the effort has 
been made to grasp the entire broad ligament in a clamp. This form of hemor- 
rhage is treacherous, because it is liable to occur some hours after the operation. 

The following instruments and accessories should always be within easy 
reach to meet such an emergency: A Sims speculum, two long flat retractors, 
dressing forceps, three sponges in holders, six artery forceps, perineal pad, iodo- 
form gauze, transfusion apparatus, and a liter of normal salt solution. A hypo- 
dermic injection of strychnin (5 grain) should be given at once. 

To control the hemorrhage the patient is put under chloroform and brought 
to the edge of the bed under a good light, or, better still, placed on a table. As 
soon as she is sufficiently relaxed by the anesthetic, the operator must proceed 
rapidly, as prolonged anesthesia is especially dangerous in the shock following 
an extensive hemorrhage. 

The saturated gauze pack is-removed, and with fingers and sponges on 
holders the vagina and pelvis are rapidly cleared of the large clots which some- 
times extend high up into the abdomen, even as far as the umbilicus. By gentle 
traction upon the bunches of ligatures, the broad hgament of one side and then 
that of the other is drawn into view, the loose ligature loop found, and the 
broad ligament clamped. If active hemorrhage is going on, the quickest way 
to detect its source is to introduce a clean sponge on a holder between the broad 
ligaments and leave it there for a few seconds. ‘The deep blood stain in one 
spot reveals the corresponding position of the hemorrhage. If, however, the 
precise area can not be determined by inspection, the broad ligament on the 
bleeding side should be caught by traction forceps, introduced under the guid- 
ance of the index finger, and drawn down step by step until the bleeding point 
is seen, As soon as discovered, a pair of artery forceps 1s applied, or several 
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forceps in rapid succession if needed, until the whole area is under control. 
If the. patient is much shocked by loss of blood, the quickest and most satis- 
factory plan is to leave the forceps in place for from thirty-six to forty-eight 
hours, without attempting to apply a ligature. When a large area of the broad 
ligament has slipped up into the pelvis and the bleeding is active, if proper 
assistance is wanting, a bold and successful method of finding the bleeding 
vessels is to take a pair of bullet forceps and carry them up into the pelvis, 
eniding them by the touch; the broad ligament 1s then seized and drawn down 
into view, and so clamped from end to end with artery forceps. The operator 
must constantly bear in mind that an active hemorrhage almost invariably arises 
from one of four vessels, the two uterine and the two ovarian arteries; each 
one of these must be inspected in searching for the source. A persistent ex- 
hausting hemorrhage may also arise from patulous atheromatous vessels in the 
septum between bladder and cervix or between cervix and rectum. One of my 
patients nearly lost her life in consequence of a slow continuous oozing from 
a small vessel of this sort. : 

Where the mucous surfaces are blanched by the hemorrhage, the respiration 
quickened, and precordial distress felt, with a rapid, thready, scarcely per- 
ceptible pulse, or even where there is only well-defined shock, infusion of 
a liter of salt solution under the breasts should be resorted to during the 
operation. : 

Ligation of One of the Ureters.—This is an accident to which a 
beginner is peculiarly liable, and comes from passing the first ligatures too far 
out from the cervix toward the pelvic wall. 

The most skilled operator however may make this mistake, when the cerv1x 
is unusually enlarged by cancerous infiltration, diminishing the distance to the 
pelvic wall, and bringing the cervix and the ureters into abnormally close rela- 
tionship. In such eases the only absolute assurance of safety lies in a preliminary 
sounding of the ureters, by placing a flexible bougie in each one, where it 
remains until the operation is over (see Chap. XVIII. By this means, as 
soon as the peritoneum is opened, the ureter can be felt at once against the side 
of the pelvis like a hard, firm cord, which the bougies keep splinted out upon 
the pelvic wall at the greatest possible distance from the cervix. The extreme 
importance of placing a sound in the ureters has been repeatedly illustrated in 
my cases where the ureter has been bared for one or more inches by a careful 
dissection. 

Rupture of the Base of the Bladder.—This accident will not occur 
in an ordinary vaginal hysterectomy, if the uterus is free from its vesical 
attachments by constantly directing the end of the finger toward the cervix. 
Occasionally the operator will be surprised by discovering that the disease has 
extended beyond the cervix and involved the base of the bladder, which breaks 
down, allowing the finger to enter the bladder in the enucleation, in spite of 
every precaution. This accident is signalized by a gush of urine mixed with 
blood. The exact location of the tear should at once be determined, either 
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with the finger, or by introducing a sound into the bladder through the urethra, 
and bringing the point out through the hole. 

Care must be taken during the further steps of the operation not to convert 
a small rent into a large ragged opening. If the danger of further rupture is 
imminent, while using the finger, the remainder of the bladder may be dissected 
off from thé cervix with forceps and scissors. As soon as the extirpation. of 
the uterus is complete, the rent in the bladder should be exposed by a little 
traction on its peritoneal fold, and, if there is any suspicion of infiltration, 
the margins of the rent should be liberally excised, the fistula closed by inter- 
rupted silk sutures, not including the mucosa, the vesical peritoneum drawn 
down over the closed fistula and attached to the anterior vaginal wall, thus 
burying the fistula and relieving it of any tension as the bladder distends with 
urine, After such a complication, the urine should be drawn every four hours for 
two or three days. If the approximation is good, this operation is almost invari- 
ably successful ; convalescence will not be complicated by a vesico-vaginal fistula. 

Injury to the Small Intestine.—The small intestine may be injured 
where adhesions to the uterus have been formed, in consequence of pelvic peri- 
tonitis of tubal origin, or from extension of cancer of the body of the uterus 
to the contiguous viscera. 

By palpation on opening the peritoneum and a careful separation of adhe- 
sions, any serious injury to the bowel will usually be avoided, and its lumen 
will not be opened unless invaded by the disease; in such a case the best plan is 
to draw the affected loop of bowel down out of the pelvis, cut out the diseased 
area, and close the opening by sutures. Such cases as these ought not to be 
operated on through the vagina if the extent of the disease is suspected before- 
hand; an abdominal incision reveals the exact condition, which can then be 
dealt with under actual inspection. 

Pelvic Abscess Complicating Vaginal Hysterectomy.—Vaginal 
hysterectomy, where there is an abscess in one or both tubes and ovaries, is 
made more difficult by the fixation of the uterus through the inflamed adherent 
lateral masses, which interfere with the downward displacement. The danger 
of general peritonitis is also enhanced by the contamination of the pelvic peri- 
-toneum by the escaping pus. The best plan of procedure is to go on as far as 
possible with the enucleation of the lower part of the uterus without rupturing 
the abscess, and then to protect the peritoneum thoroughly with a gauze pack, 
while evacuating the pus with an aspirator. ) 

When the peritoneum is opened, gauze should be packed in on all sides 
to protect the abdominal cavity. 

If the abscess involves but one side, the unaffected side should be freed first 
and the uterus brought out, when the affected tube and ovary may be removed 
with the uterus by introducing two fingers, separating the adhesions and 
drawing the organs outside, and then ligating and cutting, first the ovarian 
vessels near the line of the pelvic brim and continuing on down the broad liga- 


ment until the whole mass is freed. 
40 
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If the abscess has ruptured and its contents escaped over the peritoneum and 
the wound, some of the pus should at once be examined under the microscope 
for organisms, and if any of the various pyogenic cocei are found in abundance, 
the sponging out should be more thorough, the whole pelvis being washed with 
extreme care, and a more abundant gauze drain should be placed higher up 
within the pelvis at the end of the operation. 

If the enucleation is impeded by an ovarian tumor, this should be 
freely opened and after evacuation drawn out in a sollepated condition; the 
lhgatures are then appled to the broad lgaments as usual. 

Incomplete Enucleation.—An incomplete enucleation is the result of 
an operation undertaken by mistake when the disease is too far advanced for 
radical treatment, and I know of nothing more unsatisfactory than the discov- 
ery, after the operation is well under way, that a portion of the disease has 
advanced beyond the possibility of removal. One may find a nodular mass 
adhering by a broad base to the pelvic wall, or an infiltration of the upper part 
of the broad ligament through which it is necessary to cut to free the uterus; 
or, again, the uterus may be so friable as to break down as soon as it is handled, 
leaving a ragged infiltrated area extending into the broad ligament. 

Separate masses plastered on the pelvic wall must be let alone, for complete 
extirpation is here impossible, and the attempt would excite a hemorrhage which 
might easily become uncontrollable.. 

Where the broad ligament is found widely infiltrated after the operation 
has advanced too far to be abandoned, the uterus must be removed as nearly 
as possible in one piece and any remaining cancerous areas with friable tissue 
energetically curetted, the hemorrhage checked with forceps left on from twenty- 
four to forty-eight hours, the pelvis washed out with the utmost care, and an ~ 
extensive gauze’ pack inserted, completely enveloping the infiltrated area on 
all sides. 
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PROLAPSE OF THE UTERUS. 


1. Definition (p. 619). 

2. Forms of prolapse (p. 619): a. Entire uterus. 6. Cervix. c..Vesical diverticulum. d. Pro- 
lapse without vesical diverticulum. e. Rectal diverticulum. /. Enterocele. g. Pro- 
lapse with complete tear. 

3.. Accurate description of cases necessary (p. 626). , 

4, Causes of prolapse (p. 627): a. Congenital. b. Strain. c. Childbirth. 

5. Symptoms and complications (p. 628). 

6. Operative treatment (p. 629): a. Simple prolapse: 1. Supravaginal amputation of cervix. 2. 


Resection of lax outlet. 3. Anterior colporrhaphy. 4. Suspension of the uterus. 6. 
Complicated prolapse: 1. With complete tear of septum. 2. With prolapse of rectum. 


Definition— Prolapse of the uterus and falling of the womb are terms 
appled to a hernia, sometimes appropriately called “ sacro-pubie hernia” 
(Hart), occurring at the vaginal outlet, in which the uterus les within the 
hernial sac. 

Although the term “ falling of the womb” is sanctioned by long usage, it 
is seriously misleading, inasmuch as it implies nothing more than a simple 
displacement of the uterus, which in fact never occurs alone, but is always 
associated with eversion of other important structures, usually the vaginal walls 
and a part of the bladder, these organs hanging together out of the vulvar cleft 
below the pubic arch, like a large mucous pouch. 

An. illustration of an extreme form of prolapse, representing the most ad- 
vanced degree attainable, is furnished by one of my patients, a woman thirty-_ 
two years old, with complete evergion of both vaginal walls, and complete 
prolapse of the retroflexed uterus as well. The sketch shows the relations of 
the sae as viewed from the side (see Fig. 356). 

Forms of Prolapse.—Under the comprehensive title “ prolapse” are gathered 
a variety of interesting forms which may, however, be arranged under two car- 
dinal divisions—prolapse of the entire uterus, and prolapse of the cervix only. 

In the first case the uterus descends as a whole, the fundus sinking part 
passu with the cervix, following it out as it passes beyond the vaginal outlet ; 
in its descent the uterus occupies an infinite number of positions between the 
normal anteflexion, and a condition of complete extrusion. 

In the second case the fundus of the uterus descends but slightly in the 
pelvis, while the cervix, advancing more rapidly, escapes at the outlet, with 
the everting vaginal walls; this form of prolapse involves only the lower ex- 
tremity of the uterus and is therefore incomplete. 

A good illustration of the elongation of the cervix just above the 


vaginal vault is afforded by the relations of the parts in one of my patients. 
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Here there was a little atrophic cervix at the end of a prolapsus hanging 7 cm. 
(3 inches) below the vulva. The sac was but 10 em. (4 inches) in circum- 


Fic. 352.—CoMPLETE PROLAPSUS OF THE UTERUS AND VAGINA, FORMING A LaRGE Mucous 
PoucH ERopED IN Dark AREAS. 


The patient, a negress, is seen from behind, in order to expose the sac better. 


ference. The length of the uterine canal was 11 em. (44 inches), and the body 
of the uterus lay entirely within the pelvis. A diverticulum of the bladder 
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entered 34 em. (14 inches) into the sac, while the rest of the bladder extended 
9 em. (34 inches) up into the pelvis. On returning the sac, nothing was 
apparent but a relaxed outlet and a cystocele of moderate size. 

This remarkable displacement owes its occurrence to a ductile condition 

_of the supravaginal portion of the cervix, where it joins the uterine body, 
allowing it to be drawn out from 3 to 6 cm. (1 to 23 inches) longer than 
normal. 

Variations of these two cardinal divisions of prolapse are formed by the 
presence of a longer or shorter bladder diverticulum, or even by the absence of 
any portion of the bladder within the sac. 

A rectal diverticulum may be found in the prolapsed posterior vaginal 
wall, but is one of the rarer complications. The presence of small intestines 


Fic. 353.—PartiaL PROLAPSE OF THE UTERUS AND VAGINA, wiTH ELonGaTE LAcERATED CERVIX. 


The sound is introduced into the bladder to show the altered direction of the urethra and the vesical 
diverticulum in the sac. The light spot plainly shows the position of the end of the sound in the bladder. 


in the sac in front of or behind the uterus (anterior or posterior entero- 
cele) ig an unusual complication; it is most rarely found in front, as this 
space is usually filled by the bladder. 

Prolapse of the uterus with complete rupture of the recto-vaginal 
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septum is also rare. The rarest of all forms is that of complete prolapse 
with rupture of the'septum and prolapse of the rectum. 

In investigating the relations of the body of the uterus to the sac, in com- 
plete displacement, the fundus will in some rare instances be found lying either 
in marked anteflexion or in marked retroflexion. 

The Vesical Diverticulum.—The bladder, in close anatomical rela- 
tion with the cervix, almost always accompanies the uterus in its descent. <A 
part of the bladder only is involved in most cases, the greater portion still 
remaining within the pelvis, attached to the pubis and lower abdominal walls 
by its suspensory ligament. The bladder is thus divided into two lobes, with 
constriction at the neck of the prolapse. In one of my cases the intra-pelvic 
portion was so large that the sound entered 11 om. (44 inches) and struck the 
sacrum. The lobe in the sac is no longer under the control of the vesical 
muscles, and therefore is incompletely emptied. On this account urine will 
accumulate and cystitis arise from its decomposition; calculi may even be 
formed. ; 

In one of my cases, a woman of sixty-eight, a large sac hung out at the 
vulva 12 by 9 by 8 em. (5 by 34 by 3 inches). The vagina was completely 
everted, and the uterus lay entirely within the sac. In the middle of the sac, 
in-the diverticulum of the bladder, lay a large calculus. The intra-pelvie por- 
tion of the bladder contained a second stone of equal size. She had also passed 
three small calculi before I saw her. The caleuli were removed by an incision 
4. em. (14 inches) long through the prolapsed anterior vaginal wall, beginning 
3 cm. (1 inch) above the cervix. The mucous membrane of the bladder was 
found thick and inflamed and covered with false membrane in places. The 
incision was closed at once with silkworm gut sutures, andthe prolapse operated 
upon at the same time by the method about to be described. The wounds all 
healed and the patient was entirely relievéd. 

The urethra sometimes presents a marked deviation from its normal direc- 
tion, the external orifice being displaced forward and upward, while its canal 
curves down into the. sae. 

Involvement of the ureters in the displacement may give rise to hydro- 
ureter and hydronephrosis. From the frequent and futile efforts of the blad- 
der to expel the residual urine, its walls may become enormously hypertrophied ; 
in other cases they may stretch and become thin. 

Prolapse without Vesieal Diverticulum.—Prolapse without vesical 
diverticulum is occasionally though rarely found, the bladder remaining en- 
tirely within the pelvis, being separated from its uterine connections. An 
interesting case of this character entered my clinic in April, 1891 (see Johns 
Hopkins Hospital Report in Gynecology, vol. iii, p. 811). The accompanying 
figure (355) represents the appearance at the time of the first operation. 
The patient (M. K., 653, April 4, 1891) was thirty-two years old, of slight 
build, weighing less than one hundred pounds, married ten years, and the 
mother of three children—nine, seven, and three and a half years old. Both 
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cervix and perineum were torn in an unassisted first labor, and a protrusion 
at the vulva was noticed then, which increased after the birth of a second large 
child; after this she suffered from excessive constipation, frequent micturition, 


Fig. 354.—PartiaL Protapsus; EvERSION oF THE ANTERIOR, PosTERIOR, AND LATERAL 
VaGiInaL WALLS. 


The vaginal canal is seen in the middle, and the cervix is still invisible within the pelvis. 


and dragging pains, and the effect of the third labor was a prolapse which hung 
10 em. (4 inches) below the vulva. , 

I found at my first examination a large sac between the thighs dependent 
from the vulvar orifice, and the anterior wall of the vagina everted from cervix 
to urethral orifice, the vagina posteriorly, on the contrary, presenting a depth 
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of about 7 em. (3 inches) within the pelvis. The uterine cavity measured 
7 cm. (3 inches) in length. The body of the uterus was still within the pelvis 
in a direct line with the axis of the sac. There was no apparent elongation 
or thinning of the supravaginal cervix felt through the sac wall. The anterior 
and posterior parts of the prolapse were distended with soft, irregular masses, 
gurgling on pressure, and tympanitic on percussion. These masses were easily 
reducible and were evidently coils of intestines. The urethra lay just beneath 
the pubic arch. Upon introducing a sound within the bladder, it entered the 


Fic. 355.—CoMPLeTEe PROLAPSE OF THE VAGINA AND UTERUS, wITH RETROFLEXION OF THE PRO- 
LAPSED UTERUS, AS IS EVIDENT FROM THE DOMELIKE PROMINENCE ON THE UNDER SURFACE 
OF THE Sac. 


The lacerated everted cervix and areas of ulceration are plainly seen. 


pelvis 8 em. (3 inches) in the median line, and 9 em. (34 inches) on either 
side, but no part of the bladder entered into the sac. 

I should explain the absence of vesical diverticulum in this way. The ten- 
dency of the bladder when markedly distended is to assume the spherical or 
-ovoid form, which accommodates the largest amount of fluid in the smallest 
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space. In a prolapse, in the process of formation, the upper lobe of the bladder 
in expanding constantly exerts traction upon the lower lobe and tends to draw 
it up out of the sac into the pelvis, by which means the cellular attachments 
between uterus and bladder are stretched and yield more’ and more, until the 
separation is complete and the whole bladder comes to lie free in the pelvis. 
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Fig. 356.—ComMPLETE PROLAPSE OF THE VAGINA AND UTERUS, WITH RETROFLEXION. 
Note the narrow neck at the junction with the body, and the prominence posteriorly. M. K., 653. 


This separation of the uterus from the bladder may go on progressively with 
the descent until the prolapse is complete. With the bladder thus lying in the 
pelvic cavity, while the uterus is prolapsed, the vesico-uterine has become trans- 
formed into a utero-vaginal pouch in front, analogous to the recto-uterine one 
behind. 3 

_ In but one case have I seen the bladder lying entirely within the prolapse, 
without any portion in the pelvis or attached to the symphysis. At a subse- 
quent examination, when the bladder contained more urine, it was found ex- 
tending back toward the sacral hollow. 

In addition to the form of enterocele described, another form in which 
the intestines crowd into the sac posterior to the uterus is more frequently 
found. 

A rectal diverticulum is rarely found in the prolapse, although it may hap- 
pen, and a considerable fecal stasis be discovered at this point. The relation 
of the anterior wall of the rectum to the sac may be readily ascertained by 
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introducing the finger within the bowel. These various possible complications 
must all be noted before operation on account of the danger of opening the 
peritoneum or the bowel. 

Complete tear of the recto-vaginal septum is not often found with pro- 
lapse; this is due to the fact that the direction of the tear for the most part: 18 
central, and so does not involve the levator ani muscle to any great extent, 
leaving the outlet well supported. In a small percentage of cases, however, the 
association is observed. | 

An unusual complication is prolapse associated with vesico-cervico- 
vaginal fistula. I operated on such a case April 9, 1892. The patient 
(K. W., 1820) was fifty-three years old, and had a large prolapsus sac with an 
irregularly torn, posterior 
cervical lip; the anterior lip 
was gone, and in the midst 
of a mass of scar tissue in 
its place, was a fistula 2 mm. 
in diameter. The cervix 
was elongated, the fundus 
uteri remaining in place in 
the pelvis. She had been 
operated upon unsuccessful- 
ly twenty-one years before 
by Prof. Nathan Smith, of 
Baltimore, and had become 
a confirmed opium eater. I 
made the classical oval de- 


Fig. 357.—PartTiaL PRoLAPSE OF THE UTERUS, WITH PARTIAL : : 
EVERSION OF THE PosTERIOR VAGINAL WALL AND COMPLETE nudation on. the vaginal Mmu= 


EVERSION OF THE ANTERIOR VAGINAL WALL. : 
ae) -. e@osa 3 em. (1 inch) long, 

The cervix is elongate. The point of special importance 1s : 
the complete detachment of the bladder from its uterine and funnel - shaped, with the 

vaginal attachments, with the presence of the intestines in the add u 
sac both anterior and posterior to the uterus (vaginal enterocele). adder mucosa at the apex, 
| and united the edges of the 
wound from side to side with interrupted silkworm gut sutures. The whole 
operation was peculiarly easy with the parts lying displaced exteriorly. She 
was carefully watched throughout her convalescence, during which the opium 

habit was broken, and the fistula cured. 

One of the rarest complications is that presented by a patient, fifty years 
old, who had a prolapse with hypertrophic elongation of an infiltrated lacerated 
cervix, and just below the cervico-uterine junction a complete atresia of 


the uterine canal. 


Prolapse cases differ so widely in their individual features that all operators ° 
should make note of the following characteristics : 

Dimensions of the prolapsed sac. 

Appearance and position of the cervix. 
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Presence of ulcerated areas. 

Complete or incomplete eversion of both anterior and posterior vaginal walls. 

Length of uterine canal, noting whether the cervical portion is drawn out. 

Exact position of the fundus uteri—in the pelvis or in the sac. 

Relations of the bladder to the sae. 

Relation of the rectum to the sac. | | | 

Position of the peritoneal pouch, posterior to the sac. 

Presence of intestines in the sac. 

Appearance of the outlet when the sac is returned. 

Pelvic measurements, to explain, if possible, the cause of a difficult labor. 

Causes of Prolapse—Congenital defects in the vaginal outlet and pelvic 
floor may supply the factors necessary for the formation of a prolapse which 
may be found at birth. Protrusion of the pelvic viscera has been observed 
from the strain of a fall. 

But the conditions essential to the production of a prolapse are most fre- 
quently found after multiple pregnancy. The large, heavy uterus following a 
puerperal infection, by its weight alone predisposes to prolapse when the woman 
has gone to work too soon. The direct causal relationship between labor and 
prolapse is shown by the fact that in thirty-five of my cases there was but one 
who had had no pregnancy, and here the prolapse was but partial. 

Twenty-seven women of whom I have accurate notes had had an average of 
2.8 children. Nine of these women had borne children after the appearance 
of the prolapse. | 

A tight obstetric binder, by throwing the uterus into retroposition, also 
favors prolapse. If the binder is used, 1t must under no circumstances be 
applied tightly within the first ten days after labor. To aid the uterus in 
regaining its normal size the patient should remain in bed for two weeks, dur- 
ing which time the physician should from time to time assure himself of its 
position by palpation through the abdominal walls, drawing the fundus for- 
ward if he finds a tendency toward retroflexion. It is best for her not to he 
much in the dorsal position, but to turn in bed as often as she wishes, assuming 
any comfortable posture. Cases of prolapse will also be avoided if retroflexion 
and relaxed outlet receive timely treatment. . 

Prolapse owes its origin, therefore, to an insufficiency of the intrapelvic 
uterine supports associated with a weakness of the pelvic floor. 

A tight, well-closed vaginal outlet, depending upon the integrity of the 
anterior part of the levator ani muscle, is the most important factor in 
retaining the uterus within the pelvis. This muscle controls the outlet and 
prevents prolapse in three ways: (1) It retains the normal outlet in its position 
forward under the pubic arch, out of the line of abdominal pressure; (2) it 
gives to the outlet the size and form of a narrow slit, preventing the protrusion 
of the pelvic viscera; (8) it directs the axis of the vaginal canal forward in- 
stead of directly downward, so that the intra-abdominal pressure strikes the 
pelvic floor at a right angle. 
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If these functions of the levator ani are impaired or destroyed by ex- 
treme dilatation or laceration of its fibers, the vaginal outlet is no longer sup- 
ported, but drops open and falls back toward the sacrum, and the canal assumes 
a direction more or less in a direct line with the abdominal pressure, the first 
effects of which are to crowd the adjacent anterior and posterior vaginal walls 
down into the outlet, still further distending it. 

If the body of the uterus is retained within the pelvis by its broad ligament 
attachments, as the cervix descends, the portion between the cervix and the 
body becomes drawn out and thin, a condition readily diagnosed by squeezing 
the sac between the fingers, when the upper portion of the cervix is felt in the 
middle like a long, thin cord. 

The essential intrapelvic supports of the uterus are those which tend to keep 
its upper pole (the fundus) in front, and its lower pole (the cervix) in the 
back part of the pelvis. The attach- 
ment of the vesico-uterine peritoneal 
folds high up on the anterior face of 
the uterus serves to hold the fundus 
behind the symphysis, while the ute- 
ro-sacral muscles at the opposite pole 
serve to hold the cervix back. So 
long as these supporting structures 
remain intact, displacement can not 
occur. If, however, the utero-sacral 
folds relax, the cervix drops away 
from the sacrum in the only possible 
direction, down the vagina. The 
body of the uterus then remains no 
longer cushioned upon the upper sur- 
face of the bladder, but at once be- 
gins to hang as a dead weight, and is 
forced step by step down upon the 
Fic. 358.—PRoLAPSn oF THE UTERUS, SHOWING pelvic floor by the force of gravity, 

THE INTERMEDIATE STAGES BETWEEN: THE ; - } é 
Uterus IN ANTEFLEXION AND IN CompLtereE combined with the intra-abdominal 
Rape : pressure (see Fig. 358). In the de- 
First the uterus descends a little and drops into 


retroflexion; then it descends farther and the flexion scent the cervix is involved first and 


is straightened out; then the cervix appears at the wre 
vaginal outlet, to escape beyond it in the next stage; the fundus next, and it is only a 


eho wera uterus lies outside, inclosed qu estion of time when the prol apse 
will be complete. Retroflexion of 
the uterus is often but an initial step in the formation of prolapse, which will 
occur when the retroflexion is associated with a relaxation at the vaginal outlet. 
Symptoms and Complications.—I find that in 35 of my eases the average 
age was forty-two years, and that only 4 were below thirty, 2 however were 
but nineteen years old; 10 were between thirty and forty, 13 between forty 
and fifty, 8 between fifty and erty, bs 
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The most distressing symptoms of prolapse are backache, and a dragging . 
sensation in the pelvis and lower abdomen, producing a general feeling of 
weakness; locomotion is often painful—as one patient expressed it, she always 
“ felt as if she could go no farther.” Sitting is sometimes painful. Frequent 
urination is common; the bowels are often constipated and the appetite poor. 

From stagnation of urine in the vesical diverticulum, intense cystitis 1s 
sometimes found. The bladder walls first become’ thickened and the ureters 
are compressed. The infection often travels up to the pelvis of the kidney, pro- 
ducing pyelonephrosis and death. In rare eases calculi are found in the pouch. 

In one of my cases there was a complete prolapse with retroflexion and a 
myoma on the posterior wall of the fundus. This was about 3 cm. in diameter 
and made a distinct elevation on the everted vaginal surface. 

The vaginal mucous membrane covering the sae loses its rugose appearance, 
becomes smooth, hypertrophied, and callous. Rubbing on the thighs and gar- 
ments often causes ulcers with deep, sharply defined borders. 

Operative Treatment—The normal supports of the uterus and vaginal out- 
let can never be perfectly restored. Therefore that operation is best which 
offers the most efficient substitute. I prefer the following procedure: A resec- 
tion of the relaxed vaginal outlet, restoring its caliber, altering the direction 
of its axis, and changing its position, associated with a supravaginal amputa- 
tion of the cervix; in bad cases the abdomen is opened and the uterus suspended 
to the anterior abdominal wall. 

The resection of the vaginal outlet alone is not sufficient when there is a 
ductile cervix, which will afterwards worm its way out of the smallest eanal ; 
amputation of the cervix deprives the uterus of its leader, as it were, and 1s 
always necessary except when it 1s unusually small or senile. 

Hysterectomy is not necessary to cure prolapse, and if the operations upon 
the outlet and cervix are skillfully performed, it will not often be necessary to 
suture the uterus to the anterior abdominal wall. Where there is extreme 
relaxation, and the outlet has not been satisfactorily lifted up by the resection, 
a suspension of the uterus to the anterior abdominal wall is then advisable (see 
Vol. Il, Chap. XXIX). This, however, will never be sufficient by itself. 

Amputation of the Cervix.—To amputate the cervix both anterior 
and posterior lips are caught with tenaculum forceps and pulled well out of the 
body; or instead of tenaculum forceps, two long, stout silk sutures may be 
passed through both lips of the cervix and used as tractors. A circular incision 
is made immediately above the cervix through the vaginal wall and the uterus 
pulled downward, while the vaginal vault is stripped oft with the thumb and 
first and second fingers pressing against the cervix, and rubbing the vagina up 
‘1 front and behind. The separation is always incomplete at the sides where 
the vessels enter the uterus. Injury to the bladder will be avoided by directing 
the force of the separating movement toward the cervix, and by occasionally 
inserting a sound into the bladder in case of doubt as to its exact relations. 

The amount of cervix bared is 5 to 6 cm. (2 to 94 inches). The 
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uterine vessels on each side of the cervix are now tied as high up as possible by 
a catgut ligature passed close to the side of the cervix. This materially lessens 
the hemorrhage in the subsequent steps. It is not necessary to expose the peri- 
toneum either in front or behind, although no harm will be done if it is opened. 

The cervix is now amputated; it is first split from its external orifice 
to the upper limit of the denudation, after which the lips are drawn apart and 
a stout curved needle, carrying a catgut suture, is entered at the anterior vaginal 
wall close to the incision, carried under any oozing points in the loose cellular 
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Fig. 359.—PARTIAL PROLAPSE OF THE UTERUS, WITH ELONGATE HYPERTROPHIED CERVIX. 


The cervix is drawn down and held for the circular amputation, the first step in the operation. 


tissue in its track, and made to emerge on the mucosa in the cervical canal 4 or 
5 mm. below the angle of the slit. A similar suture is passed through the 
vaginal wall and the posterior cervical lip. After this, several other sutures 
are passed on either side of these, and: the cervical lips are amputated in 
such a manner as to leave the canal the most prominent portion on the stump. 
The vaginal mucosa is then drawn in to the cervical mucosa by means of these 
sutures, which are now tied. 

The elliptical openings in the vaginal vault to the right and left of the cer- 
vical canal are closed by three or four catgut sutures, bringing vaginal mucosa 
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to vaginal mucosa, and passing under the deep parts of the wound, so as to 
include all bleeding vessels in their embrace. These sutures must be so applied 
as not to leave any pockets beneath the surface, as blood is certain to aecumu- 
late and distend such spaces, causing infection, which will work its way to the 
surface at a later date in the form of an abscess. 

The only large abscess I have ever seen in the cellular tissue anterior to the 
uterus was in a patient who had been operated on for prolapse at another clinic, 
and came to mine with high fever and severe pain, when I discovered and 
opened an abscess between the uterus and the bladder containing about 150 ce. 
(5 ounces) of pus. 

Accurate superficial approximation of the wound at the vault is secured by 
fine catgut sutures between the deep ones. ) 

This first step in the operation does not occupy longer than ten or fifteen 
minutes. 

Resection of the Vaginal Outlet.—The resection of the vaginal 
outlet in these cases is in general similar to that described in Chapter XY. 
The only important difference lies in 
the greater length and breadth of the 
triangles of denudation extending up 
into the vaginal sulci, which resect a 
larger area of the vagina. It is both 
more difficult and more awkward to 
outline the area to be exsected within 
the vagina, on account of the laxity of 
the tissues and the fact that the well- 
defined posterior column has disap- 
peared, and in its place is a thick, 
wrinkled, redundant mass. The line 
between anterior and lateral walls is 
fortunately distinct, affording a guide 
for the outer border of each triangle, 
just under and parallel to it. The un- 
denuded tongue in the middle, which is 
left to form the floor of the new vagina, » 
must be made narrow as well as long. Fic. 360.—OPERATION FOR PROLAPSE OF THE 

It is of the utmost advantage in Me esi . 
some of these cases to lay bare the of ¢he'gnterior vaginal wall at 2, restoration of 
levator ani muscles in the right and — the vaginal outlet at ®, Bnd, SuSbenelon Stee 
left sulci, and to pass two or more of the 
buried catgut sutures used to close the perineal wound through the levator muscu- 
lar fibers, in such a manner as to draw the muscles together in the median line. 
(See Holden’s method of repairing the relaxed vaginal outlet, Figs. 180-183; 
and also an article by Chaput, “ De la myorrhaphie antérieure des releveurs 
de l’anus dans le traitement des prolapsus génitaux de la femme,” Rev. de Gyn., 
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May--June, 1905, p. 527.) A few buried catgut sutures may be used with 
advantage to assist in securing accurate approximation. The support given by 
the levator ani muscles utilized in this way becomes a powerful factor 
in the support of the uterus. 

Anterior Colporrhaphy.—While in a large percentage of cases the 
anterior vaginal wall is well supported by the resection of the posterior vaginal 
wall, occasionally the “ cystocele,” or prolapsed bladder, persists in pouting out 
at the vaginal orifice, which in course of time it dilates, and so destroys the 
effect of the operation. 

An anterior colporrhaphy for the relief of the cystocele is indicated only in 
cases of extreme relaxation. 

The essential step in the operation for cystocele is the removal of 
an oval piece of tissue large enough to reduce the hernia and to support the 
base of the bladder without encroaching upon the proposed field of operation 
upon the posterior wall. 

The operation for cystocele should follow immediately upon the amputation 
of the cervix, and so forms the second step in the train of three operations— 
namely, SnuretiOn of the cervix and closure of the vaginal vault, resection of 
the anterior vaginal wall for cystocele, and resection of the relaxed vaginal outlet. 

The cervical and the urethral extremities of the cystocele are grasped with 
tenaculum forceps, pulling in opposite directions and drawn down into the vagi- 
nal outlet, while the lateral walls of the vagina are held away by flat retractors. 

An ae incision, 4 to 6 em. long and 24 to 3 em. broad, through the entire 
thickness of the Petia mucosa, Aer. the area to be denured If the de- 
, nudation is made too broad the suturing of the posterior vaginal wall in the 
next step will be difficult. 

The separation of the flap which has been outlined may be effected by loos- 
ening one of its ends and then completing the detachment by a blunt dissec- 
tion with the fingers; constant care must be taken not to tear the bladder wall 
which is exposed. The wound made in this way does not usually bleed much, 
and any hemorrhage may be controlled by the interrupted silkworm gut or cat- 
gut sutures, introduced from side to side across the axis of the oval denudation, 
about 1 em. apart. The sutures must not penetrate the bladder or catch the 
ureters. On tying the sutures only a linear wound is left. They may be 
removed in about two weeks. | 

Suspension of the Uterus.—In those cases in which the vagina has 
been completely everted, the lax outlet is resected with difficulty, and there still 
exists a marked tendency of the uterus and the upper part of the vagina to 
bear.down upon the repaired outlet. A decided mechanical advantage will be 
secured by making a small abdominal incision just above the symphysis pubis, 
and attaching the posterior surface of the uterus to the anterior abdominal wall 
by three permanent sutures, in the manner described in Chapter X XIX, Vol. 
Il. The manifest aevantaee of this step have been insisted upon fist by 
Dr. G. M. Edebohls and then a) Dr. O. Kiistner. 
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In bad cases a simple suspension is not enough to hold the uterus in the 
abdomen, and I have here tried with success the plan introduced by Dr. J. A. 
Sampson, of suturing the body of the uterus between the layers of the incision 
and the abdominal wall. The uterus is drawn out through the abdominal open- 
ing, and the peritoneum is closed above and below the cervix. The muscles and 
fascize are then united in such a manner as to intercalate the body of the uterus 
between them, not preventing the close union of the fascie over the dorsum 
of the uterus. The stitches which unite the opposite sides may also be made 
_ to pass through the posterior surface of the uterine body. The superficial fat 

and skin wounds are then completely closed. 7 

Prolapse of the Uterus with Complete Rupture of the Recto- 

vaginal Septum.—Where the laceration is complete, the tear of the recto- 
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vaginal septum deviates markedly to one side or the other, the lateral fibers of 
the levator ani muscle may be ruptured as well, and prolapse occur. If the 
tear has extended above the sphincter area, there may be also a prolapse of the 
rectum. (See Fig. 361.) The treatment of this complex condition is similar 
to that just described, with the exception of the restoration of a ruptured 


instead of a relaxed vaginal septum in the manner described in Chapter XV. 
41 . 


CHAPTER XXIII 


INVERSION OF THE UTERUS. 


. Definition and description (p. 634). 

. Various forms (p. 634): (a) Post-partum, acute and chronic. (b) Pathological, acute operative 

and chronic. 

Etiology (p. 635): (a) Post-partum, spontaneous and traumatic. (6) Pathological. 

Symptoms (p. 636): (a2) Hemorrhage. (6) Shock. (c) Course of disease. 

. Diagnosis (p. 637). 

. Prognosis (p. 638). : 

. Treatment (p. 639): (a) Manual reduction: 1. Central taxis. 2. Peripheral taxis. 3. Lateral 
taxis. 4. Taxis in relays. (b) By mechanical appliances. (Obsolete.) (c) Operative 
measures: 1. Operative dilatation of constriction. 2, Operative division of constricting 
ring. 3. Vaginal amputation of uterus. 

8. Inversion due to malignant disease (p. 644). 


NOOB OO Ne 


Definition and Description—The uterus, in inversion, is turned inside out 
so as to form a hollow tumor, projecting into the vagina. Its walls are, ex- 
ternally, the uterine mucosa ; internally, the peritoneum; while between the two 
lies the muscular coat of the uterus.’ The uterine ends of the tubes and the 
utero-ovarian ligaments enter the funnel-shaped pouch formed by the inverted 
peritoneum, while the ovaries and the outer ends of the tubes lie just above it. 
‘(See Fig. 362.) The sac within is not more than 2 to 2.5 em. ($ to 1 inch) 
deep, and its neck forms a narrow slit or puckered orifice opening into the 
peritoneum. 3 ; 


VARIOUS FORMS. 


Inversion of the uterus can primarily be divided into two classes: Post- 
Partum, that is, those cases which occur immediately after labor, and 
Pathological, that is, those in which the lesion is due to some pathological 
condition of the uterine. wall, which induces the inversion by virtue of its 
direct mechanical action. | 

Post-partum Inversion.—The amount of inversion occurring immediately 
after labor may vary greatly, and Vogel (Zeit. f. Geb. u. Gyn., Bd. 42) men- 
tions three degrees: Inversio Incompleta, in which there is a simple 
depression at the fundus; Inversio Completa, in which the organ 1s 
completely turned inside out, and the fundus lies at the level of the external 
os, or even down in the vagina; and finally Prolapsus Uteri Invers1, 
where there is a complete inversion and prolapse of the uterus and vagina, 
so that both organs lie between the thighs of the patient. In such cases the 
placenta has been observed attached to the inverted fundus (Bumm, * Grundriss 


zum Studium der Geburtshiilfe,” Wiesbaden, 1902). 
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The inversion is acute when it is observed immediately after labor, or 
chronic when the patient has survived the immediate effects of the acute 
stage. Between the acute and chronic there is a subacute stage, but this has 
not received much attention from writers upon the subject. 

Pathological Inversion.— Inversion can be produced slowly in a non-puerperal 
‘uterus along with the expulsion of a tumor attached to its wall. This is the 
pathological variety and the form most frequently met with in gynecological 
clinics. 

ETIOLOGY. 


Statistics collected by Beckmann (Zeit. f. Geb. u. Gyn., Bd. 31) and Vogel 
(loc. cit.) show that the puerperal form of inversion is more frequent 
in primiparous women and in 
those who are under thirty. 
These authors disagree, however, 
in the method by which the lesion 
is produced, Beckmann claiming 
from an analysis of 100 cases, 
that in the majority of instances 
the accident occurs spontaneous- 
ly, while Vogel, in a similar re- 
view, holds that most cases are 
due to violence. As the major- 
ity of cases reported have oc- 
curred in private practice and 
frequently in the care of mid- 
wives, the idea of violence can 
not be disregarded. Any condi- 
tion that favors relaxation of the 
musculature of the uterus and 
patulousness of the cervix will 
predispose to a uterine inversion. 
The exciting cause is usually 
some direct mechanical pressure, 
exerted from above by efforts of 
expulsion on the part of the pa- 
tient, attempts at “ Credé,” ete, (0 | S 
or even the pressure caused by Fig. S00 eet cnbsion OF THE UTERUS, SHOWING THE 


INVERTED UTERINE Bopy FILLING THE UPPER Va- 
the post-mortem development of GINA, AND THE CERVICAL RING THROUGH WHICH 


gas in the abdominal cavity. THE INVERSION HAS TAKEN PLACE. 


: The ovaries and the uterine tubes lie at the entrance 
Taylor and Kaltenbach (cited ~ to the inversion funnel. 


by Beckmann, loc. cit.). 
The pressure may also come from below by traction upon an abnormally 
short cord or one which has been reduced in length by coils about the ex- 
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tremities of the child. Beckmann calls attention to the importance of the 
situation of the placenta as a predisposing factor, claiming that a centrally 
implanted one may predispose to inversion. Increased weight of the placenta, 
as in syphilis, infarcts, etc., has also been mentioned by these authors, and 
Rokitansky speaks of a paralysis or a failure to retract on the part of the 
placental site. | 

The commonest cause of pathological inversion is a submucous 
fbroid attached to the fundus of the uterus. The mechanism of the formation 
under these circumstances, is relaxation of the uterine cavity below the tumor, 
produced by expulsive efforts like those of labor, through which the tumor 
is finally forced into the vagina, dragging with it the attached portion of the 
uterine wall. If the tumor is submucous and becomes pedunculate, the peri- 
toneal surface of the uterine wall may undergo no displacement, and there is — 
no inversion. If, on the other hand, the tumor remains sessile as it descends, 
the whole thickness of the uterine wall and peritoneum may follow, creating 
on the peritoneal surface an indentation, at first slight, but becoming more and 
more deeply depressed, until complete inversion 1s brought about by the escape 
of the tumor into the vagina or out at the vulva, when we have the inversion 
with prolapse, above mentioned. The tumor causing the inversion need not arise 
from the fundus; it may be attached to a lateral wall. It sometimes happens 
that only part of the uterine wall is involved in the inversion, as in a specimen 
I saw in the collection of Professor Werth, of Kiel, where there was a little, 
inverted, peritoneal pit projecting into a pedunculate myoma, while the rest _ 
of the uterus appeared normal. It has been suggested that a partial inversion 
of this sort might be brought about artificially by traction upon the tumor at 
the time of operation. Such an occurrence is perfectly possible, but it was not 
the ease in this instance, as was evident from the delicate bands of peritoneal 
adhesions stretching from side to side of the inverted sac, showing that it had 
existed for some time. 

An inversion is sometimes found in which the tumor producing it has 
sloughed off. I had a case in which this mode of production was evident from 
the transverse linear scar about 3 em. long, on the inverted fundus, with fine 
cicatricial lines radiating out from it in all directions. If the inversion is 
subacute or chronic, the neck of the inverted sac may become occluded by an 
adhesive inflammation, and the sac contain a quantity of clear serum which 
escapes into the peritoneal cavity on the reduction of the inversion. 


SYMPTOMS. 


The classical symptoms of acute post-partum inversion are hemorrhage and 
shock. The bleeding, as a rule, is profuse; occasionally, however, it is so 
insignificant as not to excite comment. Shock ig always a prominent symp- 
tom and out of all proportion to the amount of blood lost. If the hemor- 
rhage which occurs is not sufficient to cause death, and the inversion be un- 
recognized, the contraction at the cervical ring will, in a short while, become 
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so marked as to check the bleeding to a great extent. The origin of the hemor- 
rhage is of course the open mouths of the uterine sinuses, which bleed profusely. 
Occasionally the hemorrhage and collapse are so severe that death ensues a 
few hours after the accident. 

The shock is invariably out of all proportion to the amount of blood lost, 
and occasionally it has been intense where there has been little or no hemor- 
rhage. Vogel admits that this phenomenon is not easy to explain, and various 
theories have been suggested in regard to it. For instance, v. Winckel suggests 
that the causative factor is the bruising and tearing of the sympathetic fibers 
of the uterus; Martin, the compression of the peritoneum and adnexia in the 
inversion funnel; while Kehrer speaks of a “ nervous anemia.” The nervous 
influence certainly has much to do with the collapse, but an entirely satisfactory 
explanation is wanting. : 

If the condition is recognized at once and the inverted uterus reduced 
without loss of time, the case will make an uninterrupted recovery, provided 
there is no infection. If, however, the inversion be not recognized, the patient 
may go into the chronic condition of the disease, provided of course that — 
immediate death does not ensue; the result in all cases must depend largely 
upon her ability to resist the initial shock and infection. 

An interesting but extremely serious complication has been noted by B. B. 
Browne (Gyn. Trans., 1899, vol. xxiv, p. 249). His patient had been delivered 
by a midwife six days before he saw her. When he was called in, she had 
a complete inversion of the uterus, and was dying with the symptoms of stran- 
gulated hernia. The intestines could be felt in the inversion, and had probably 
been carried down at the time it occurred. An attempt to reinvert had to be 
abandoned on account of her condition, and she died in a few hours. 


DIAGNOSIS. 


The diagnosis of the acute post-partum variety of inversion should offer no 
difficulty. Nevertheless, the literature of the subject is replete with instances in 
which the tumor has been mistaken for a bleeding fibroid around which a 
ligature has been flung to check hemorrhage. The result of such a procedure 
can easily be imagined. Such an occurrence was reported by Gardiner (verbal 
communication), who in consultation found an inverted uterus which had 
been ligated several days before. It had become a gangrenous, stinking mass. 

When at the close of a labor case, the patient suffers with a certain amount 
of hemorrhage and undue shock, an investigation of her uterus should always 
be made, and, if inversion has occurred, by bimanual examination the inverted 
fundus will be found filling the vagina as a round, somewhat compressible 
mass, which presents the characteristic “feel” of the uterine muscularis; the 
abdominal hand will notice the absence of the fundus uteri in its normal posi- 
‘tion, and the “inversion funnel” can always be felt, unless the abdominal 
walls are excessively thick. 

In the chronic condition, the commonest symptom of inversion is hemor- 
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rhage, which occurs with great ease from the exposed mucosa; this hemorrhage 
will be found to date from the last labor and is stated to have been particularly 
severe immediately after it. The patient, when first seen, presents a high degree 
of anemia, and complains of a tumor which she and her physician may have 
mistaken for a cancer. 

The examination in such a case had best be made under anesthesia, when 
a thorough investigation of all associated conditions can be effected. Diagnosis 
is easy if a red, bleeding, pyriform tumor, about 3 cm. in diameter, larger 
below and contracted above, is found filling the vagina. By bimanual palpa- 
tion a depression is distinctly felt entering the tumor on its peritoneal surface, 
and the absence of the fundus in its normal position is demonstrated. When 
the inversion is complete, the cervix can not be distinguished at the vaginal 
vault, which seems to be continuous with the tumor. If the inversion is in- 
complete, the cervix remains as an enlarged ring, and the sound may be pushed 
into it for a short distance, up into the neck of the sac. The presence of the 
orifices of the uterine tubes at the lower end of the tumor is also a diagnostic 
point of considerable importance. 

In the pathological variety of inversion, where there is a tumor projecting 
into the vagina with a partially inverted uterus, the uterine attachment of the 
tumor presents a depression which may be felt through the rectum; when the 
inversion is partial, any undertaking to enucleate in ignorance of this compli- 
cation is most hazardous. The peritoneum has been opened under such cir- 
cumstances, and the life of the patient lost through the tendencies of the 
uterine wall thus cut through, to retract out of sight, and to bleed into the 
peritoneal cavity. The difficulty of getting hold of the edges of the wound, 
together with the injury and exposure to the peritoneum, made such an acci- 
dent one of the gravest which formerly could befall a gynecologist. The 
proper plan in the event of such an occurrence would be to open the abdomen 
immediately and deal with the bleeding area directly by suture. The rule, 
therefore, in every case of submucous myoma is to assume that an inversion 
does exist until the contrary is proved by palpating the peritoneal surface over 
the point of attachment of the tumor by a careful rectal and bimanual exami- 
nation. 


PROGNOSIS. 


Inversion of the uterus in the acute variety is an exceedingly serious 
condition. Much depends on the early recognition of the accident, for, if 
immediate attempts be made to reduce the inverted fundus, they will be suc- 
cessful in the large majority of cases. An illustrative case is one observed 
with Dr. Wm. F. Lockwood. The patient was a primipara with pulmonary 
tuberculosis; after forceps delivery and expression of the placenta by “ Credé,” 
there was some hemorrhage and almost absolute collapse. On vaginal examina- 
tion a complete inversion of the uterus was noted, and the ease with which it 
was reduced by central taxis was remarkable. She made an uneventful recovery. 
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In the series of cases reported by Beckmann (loc. cit.) the total mortality 
of 14 per cent is given. Kehrer says 25 per cent, but Crosse collected 109 
cases, in which 80 patients died a few hours after delivery. 

In the chronic variety the prognosis is unfavorable if the case be left alone. 
Very few cases undergo spontaneous reposition. The hemorrhage endangers 
life, and the ulceration of the exposed surface may give rise to sepsis. In one 
_ instance reported, there was a spontaneous amputation of the body of the uterus. 


TREATMENT. 


The methods by which an inversion of the uterus can be treated may be 
divided into three classes: (1) Taxis, (2) Mechanical Appliances, 
and (3) Operative Procedures. Treatment by mechanical appliances, 
such as pessaries, water bags, ete., is, in the present light of abdominal surgery, 
out of date, and, hence, will not be mentioned. The line of treatment chosen 
will, of course, vary with the particular factors of the case. 


MANUAL REDUCTION. 


In the acute post-partum inversion, by far the best method of treatment 
is manual reduction by taxis. Attention has already been called to the fact 
that if taxis be instituted immediately, it will be successful in the majority of 
cases. It may be practiced in several ways: 

Central taxis, in which the most prominent portion of the tumor is attacked 
with the conated hand and pushed directly in upon itself until the organ is 
returned to its normal position, is successful in most recent cases where the 
constriction at the cervical ring has not become marked. 

Peripheral Taxis.—Here the hand grasps the fundus of the uterus, and 
after some compression, to reduce any edema that may be present, an attempt 
is made to return through the cervical ring that portion of the uterus which 
last came down. Pah 

Lateral taxis, commonly known as Noeggerath’s plan, is that in which first 
one side of the uterus and then the other is attacked, the idea being to push it 
back horn by horn. 

Prolonged taxis by several operators in relays has been tried successfully, 
but is mentioned here only to be condemned. 

When taxis is attempted, the patient should always be under an anesthetic, 
and with the whole hand in the vagina, the operator should first make pressure 
upon the center of the tumor, assisting himself by counter-pressure with the 
free hand, which tries to dilate the constricted opening through the abdominal 
wall. If this is not successful, the tumor should be taken in the palm of the 
hand and the fingers passed up in the groove that les just above the cervix. 
After some compression to reduce edema, the hand attempts to push the 
marginal portions of the uterus through the ring, again using the external 
hand for counter-pressure and general assistance. As has been already men- 
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tioned, if the case be seen early, there is often little or no difficulty in 
reducing the inversion. The tendency for it to recur, however, is quite 
common, and should be counteracted by the introduction of an iodoform 
gauze pack filling both uterus and vagina. This pack can be removed the 
following day. | 

If an acute inversion is produced during the enucleation of a submucous 
tumor attached to the fundus it will usually be sufficient to take away the 
tumor to bring about a complete return of the uterus to its normal shape. 
On account of the facility with which reposition occurs under these cireum- 
stances, it is important to pass all of the sutures to close the wound and stop the 
bleeding before finally detaching the tumor, otherwise the bleeding surface 
once reinverted can not be reached. 

In chronic cases one of the following three methods of treatment may be 
adopted : 

1. Manual efforts at reduction, before described. : 

2. Some surgical procedure which has as its object dilatation or incision 
of the constricting ring, thus permitting reposition. 

3. Vaginal amputation of the uterus. 


MECHANICAL APPLIANCES. 


Manual efforts at reduction should always be tried first and the 
various methods of taxis already mentioned, gone through. If the uterus 
-has been down for any length of time the difficulties of this method of treat- 
ment are almost insuperable, arising from the rigid fibrous character of the 
uterine tissue with vascular engorgement and edema, as well as the fact that 
the rigid neck of the inverted peritoneal sac is much smaller than the body 
of the uterus which has passed through it. These obstacles are responsible 
for the invention of many ingenious mechanical devices, such as pessaries, 
hydrostatic bags, ete., which were in use by our predecessors. 

Prolonged forcible attempts at manual reposition are not justifiable, on 
account of the inevitable bruising of the tissues and the danger of lacerating — 
the cervix. Martin (“‘ Path. und Therap. der Frauenkrankheiten,” 3d ed., 
Wien und Leipzig, 1893, p. 158) reports a case in which the wall of the uterus, 
which had been down six years and had become fatty, perforated, the patient 
dying of collapse in the course of a few days. 


OPERATIVE MEASURES. 


The second plan of treatment, that of surgically dilating or dividing the 
constriction, and then replacing the fundus, is a procedure that can be resorted 
to in the event of failure of efforts at manual reduction. Operations of this 
class are of two kinds: (a) The inversion funnel is exposed and manually or 
instrumentally dilated; (b) after exposing the inversion funnel, the constrict- 
ing bands of uterine tissue are divided. Of course, in each of these procedures 
reinversion is Immediately accomplished. 
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It would seem an easy thing, upon the failure of manual efforts at reduc _ 
tion, to open the abdomen, dilate the constricted canal from within by fingers 
or dilators, and then push up the uterus from the vaginal side through the 
enlarged canal into its normal position; but, although the plan has been tried, 
it has not been very successful. I note a failure of my own in a case of long 

standing inversion with prolapse, in Philadelphia, sixteen years ago. The pro- 

posed plan was to open the abdomen, expose the neck of the inverted sac, stretch 
this with strong dilators, and then, with the help of an assistant, force the 
body of the uterus up through the enlarged neck of the sac, producing reposi- 
tion. I further intended to prevent the recurrence of the inversion and pro- 
lapse by stitching the fundus to the anterior abdominal wall (Suspension of 
the Uterus, Chap. X XIX, Vol. IT). 

I opened the abdomen and exposed the narrow slit-like orifice at the site of 
the inversion, but my utmost efforts to make any impression upon the opening 
with fingers or dilators were unavailing, and I was obliged to abandon the 
attempt and relieve the patient by amputating the uterus through the vagina. 

On the other hand, a successful operation of this kind was performed by 
Dr. T. G. Thomas, of New York, in September, 1869 (Amer. Jour. of Obst., 
vol. ii, p. 423). The patient was put under ether, after which an assistant lifted 
the uterus up against the abdominal wall with such force that the intestines were 
displaced and the cervical ring could be felt. A small incision was then made 
in the median line of the abdominal wall down to the ring, opening the 
peritoneum. The operator now grasped the inverted uterus in the vagina, and 
at the same time introduced a powerful steel dilator into the neck of the sac 
on the peritoneal surface. The dilatation proceeded easily and rapidly, and 
the uterus was reinverted and restored to its normal form in twenty-seven 
minutes. The patient recovered and left her bed on the eighth day. 

Browne (loc. cit.), in 1883, in a case of chronic inversion, which had resisted 
repeated and prolonged attempts at reduction, dragged the inverted fundus 
down until the orifices of both uterine tubes were brought plainly into view, 
he then made a longitudinal incision in the posterior portion of the uterine 
wall (avoiding the uterine tubes and the vessels at the sides of the uterus). 
Through this incision a large Sims dilator was passed up into the constricted 
cervix and expanded to its fullest extent. The rigid tissues of the cervix 
were felt to relax and the Sims instrument was replaced by Nos. 2 and 3 of 
Hanks hard rubber dilators. The wound was now sutured, and with shght 
manipulation the fundus was easily replaced. The patient made an uneventful 
recovery. 

As examples of operations which have for their object incision of the 
constricting band of tissues, may be mentioned that of O. Kiistner, and one 
recently done by one of my former associates, Dr. G. W. Dobbin. ect 

Kiistner’s method (Centralbl. f. Gyn., 1893, No. 41) of reposition in 
chronic cases resisting simpler methods of reduction, is in accord with recent 
developments of gynecological surgery, and promises success in cases which 
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it had hitherto been found impossible to treat in a conservative way. The 
steps of his operation are conducted in the following manner: 

First, a wide transverse incision in Douglas’ cul-de-sac, opening the peri- 
toneum. 

Second, the introduction of the index finger through this opening into the 
inversion funnel of the uterus, and separation of any adhesions found. 

Third, a longitudinal incision through the posterior wall, as nearly as pos- 
sible in the median line. It should begin about 2 em. below the inverted fundus 
and end about 2 cm. above the os externum, extending all the way down to the 
peritoneum. 

Fourth, reinversion of the uterus by fixing the funnel with the index: finger 
in Douglas’ pouch, and pressing in the fundus with the thumb of the same 
hand. 

Fifth, suture of the uterine incision by deep and superficial sutures passed 
on the peritoneal surface. 

Sixth, closure of Douglas’ cul-de-sac with sutures. . 

Dobbin’s operation was done on a patient with a complete post partum 
inversion, seen about five days after labor, and badly infected at the time. 
After ineffectual efforts at manual reduction, the abdomen was opened, with a 
view to dilating the constricting ring from above, as was done by Thomas. This 
attempt, however, failed absolutely. A longitudinal incision was then made 
in the anterior margin of the funnel, and carried directly through the wall _ 
until the inverted cavity was 
reached (see Fig. 363). The 
uterus could now be easily re- 
‘inverted, and the incision in its 
wall, which was 12 cm. long, 
had the appearance of the in- 
cision in the typical Cesarean 
section (see Fig. 364). It was 
sutured immediately as in that 
operation and the abdomen 
closed. The patient died sev- 
eral days later from the infec- 
tion present before she came 
under observation. 

If manual efforts at reduc- 
tion fail, and the infection pres- 


Fig. 363.—INVERTED UTERUS WHICH COULD NOT BE RE- 
DUCED BY MANIPULATION. ent makes the operator think it 


Picture shows abdominal cavity opened and incision 


in uterus indicated, which is required to reduce inversion. unwise to risk soiling the ee 


toneum by one of the above- 
mentioned procedures, it is more conservative to make no attempt to save the 
uterus, but immediately to resort to the third procedure, namely, vaginal 
amputation. , | 
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Vaginal Amputation of the Uterus—After a thorough cleansing of the field, 
the uterus is enveloped in sterilized gauze, grasped, and drawn down; it is 
then exposed by pulling back the posterior vaginal wall with a speculum, 
so that the neck of the sac at the vaginal vault is accessible. The amputation 
is now begun by cutting two flaps at the neck of the inverted uterus, one 


Fic, 364.—Tue Uterus AFTER INVERSION HAS BEEN REDUCED, SHOwING Lone INCISION IN THE 
UTERUS MADE THROUGH ABDOMINAL WALL. 


anterior and one posterior, just below the vault of the vagina. Before the 
peritoneum is opened, three or four stout silk ligatures are passed with a large 
curved needle completely through the uterine stump in an antero-posterior 
direction. | | | 

The peritoneum is now cut through in front, and by continuing the incision 
cautiously up to the sides, the uterine arteries and veins are found, clamped, 
and tied with fine silk as high up as possible. An assistant maintains a strong 
traction on the ligatures to keep the stump from inverting into the peritoneum. 
The operator now takes the ligatures one at a time and ties them tightly, bring- 
ing the lips of the stump firmly together. Additional deep sutures must be 
passed, if necessary, to check bleeding and secure accurate approximation. 
The stump closed in this way soon slips through the cervix and a partial rein- 
version is established. 

The most important point to bear in mind throughout, is that the ligatures 
passing through the stump must keep the lips of the wedge-shaped incision 
firmly approximated, even after reinversion has occurred. A dry dressing 
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should be kept in the vagina; the sutures may be removed in ten days or 
two weeks. 3 
Complete vaginal hysterectomy (panhysterectomy) may be performed by 


opening Douglas’ pouch from side to side and the vesico-uterine pouch in front, 


and then hooking the index finger around one side of the cervix and passing 
a succession of ligatures through the tissue intervening between the finger and 
the vault, tying each ligature, and cutting between it and the cervix, taking 
. care not to cut too near the 
ligature... The amount of 
tissue severed is small and 
the uterine artery is soon 
ligated; an additional liga- 
ture must be applied to its 
free end. 

The opposite side is l- 
gated in like manner, and 
the uterus freed. The blad- 
der does not enter the in- 
version sac. If there is no 
bleeding, the peritoneal sur- 


seperate 


faces of the wound may now 
be drawn together with a 
running suture, the liga- 
tures arranged on the right 
and the left side, and the 
vault of the vagina packed 
with iodoform gauze. 
Inversion Due to Malig- 


due to a malignant tumor 
of the fundus is rare, and 
I have seen but one case. 


Fic. 365.—INVERSION OF THE UTERUS DUE TO SARCOMA. The patient (J. H. B., San., 

Hysterectomy, recovery. San., JAN. 19, 1897. No. 410, Jan. 19, 1897) 

presented herself on account 

of a fetid, watery, blood-tinged discharge which had continued for about a year, 
with hemorrhages at intervals. 

I found the whole vagina above the levator ani filled with an ovoid 
mass about 8 by 6 by 4 em., flattened antero-posteriorly, and attached at the 
cervix by a pedicle 2.5 em. in diameter. The external os formed a sharp rim 
around the pedicle, and the depth of the canal was from 2 to 2.5 em. (see 
Fig. 365). 

Bimanually the uterine body was found absent, and in its place was a pit, 
which entered the cervical ring, close to which both ovaries could be felt, the 


nant Disease. — Inversion 
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left one entering it for a short distance. The ovoid body filling the vagina 
was made up of the inverted uterine body and a sessile tumor of a light grayish 
color covered with little tags of tissue. 

In grasping this sessile mass it broke down, and was so friable that the 
entire enucleation had to be done with the fingers. There was no capsule at 
all, and no line of demarcation between the mass and the uterine tissue at its 
base, which covered an area of 2.5 by 2 cm. where the uterus appeared white 
and non-vascular. After seventy-two hours the fundus went up through the 
cervix, upon releasing a pair of forceps which had detained it, so as to obviate 
the risk of hemorrhage, that could not be controlled by suture in the friable 
tissue. : 

The tumor removed was broken up into a number of irregular pieces, and 
was easily penetrated by the fingers in all directions, without any hard or 
resisting nodules; the tissue toward its base had an edematous appearance and 
was longitudinally striate and tore in shreds, like the meat of a crab’s claw. 
A microscopic examination showed that the tumor was a spindle-celled sarcoma. 
A complete abdominal hysterectomy was therefore done a week later, after 
which the patient recovered. 


CHAPTER XXIV. 


VAGINAL EXTIRPATION OF SUBMUCOUS MYOMATA AND POLYPI. 


. Description and position of myomata (p. 646). 4 

. Symptoms (p. 647): a. Hemorrhage. 6. Pain. c. Suppuration. 

. Diagnosis (p. 649): a. History. 6. Palpation. c. Difference between fibroid polyp and cancer. 

. Treatment—extirpation (p. 650): a. Selection of cases. 6. Cutting through the pedicle. c. 
Removal of sessile submucous fibroids: (1) Piecemeal, with forceps and scissors; (2) by 
splitting the capsule; (3) by both these methods combined; (4) by celiotomy. 

5. Complications (p. 654): a. Hemorrhage. 06. Sepsis. c. Rupture of uterus. d. Death from 
exhaustion. ie 

6. Polypi (p. 656). 


BROOD 


Description and Position of Submucous Myomata.—Quite often a myomatous 
tumor, originating in the submucosa or, interstitially, in the uterus, is carried, 
in the course of its development, down into the uterine cavity, where it is 
found attached by a broad base or by a pedicle of varying length. The tendency 
to develop in this way is greatest where there is a single tumor, which may 
vary from the size of an egg to that of a mass big enough to choke the pelvis. 
Small submucous myomata are also occasionally found associated with large 
interstitial and subserous tumors. The tumor, which lies at first concealed 
in the uterine cavity, may, in the course of time, be extruded through the 
plastic cervix until it comes to le partly or wholly within the vagina, or even 
outside the vulva, where it may be found associated with an inverted uterus 
or with a long, slender pedicle. Large, sessile tumors are sometimes grasped 
so firmly by the cervix, when only partially delivered out of the cavity of 
the uterine body or into the vagina, as to show a deep encircling furrow at the 
point of constriction at the internal or external os. The pedicle of such a 
tumor may be attached to any part of the uterus from fundus to cervix. The 
most usual position is an attachment to the body just above the cervix. 

The submucous myoma in the early stages is covered by the mucosa, which 
gradually becomes thinner, and not infrequently entirely disappears in places. 
This atrophy is due to pressure and attrition. The uterine mucosa between 
two adjacent submucous myomata is frequently thickened because it is pro- 
tected from pressure. Apart from these inequalities in the thickness of the 
mucosa it is usually unaltered. Occasionally, however, the mouths of 
the glands become occluded, and small cysts develop; in one of my cases the 
uterine cavity was studded with clear lenticular cysts, some of which were 8 
mm. in diameter. The presence of submucous myomata does not preclude the 
possibility of endometritis or tuberculosis, or of other changes in the mucosa, 


such as carcinoma and sarcoma. Cysts found in the middle of such tumors 
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lined with cylindrical ciliated epithelium have been explained as originating 
in a portion of the glandular tissue nipped off early in the development of the > 
tumor. Occasionally submucous tumors are multiple (see Fig. 871), but this 
is a rare condition. 

Symptoms.—The most characteristic symptoms are hemorrhage and 
pain. “Uhe hemorrhages are often excessive, and make the woman extremely 
anemic. They are worse at the menstrual periods, but may last for weeks 
or months together. The pains arise from the expulsive efforts of the uterus 
trying to push the foreign body without the cervix; they are severe, inter- 
mittent, and expulsive in character, like those of labor; they often continue 
for years. Occasionally cases are observed where the pain has been slight, or 
absent altogether, and the only symptom is hemorrhage. A thin serous oozing 
from the mucous surface, resembling that of early cancer, may be the first 
symptom to call the woman’s attention to her condition. 

Most myomata are interstitial in their beginning, and only become subserous 
or submucous as they grow, the direction of their growth depending upon their 
situation and the resistance encountered. 

The myomatous tumor takes its origin in a little muscular whorl which 
is poorly vascularized, its blood supply coming from the capillaries of its 
periphery, which send their branches into the tumor along its connective tissue 
septa. As the tumor increases in size the vessels are thickly crowded together 
around its periphery, and as it becomes submucous it pushes down toward the 
uterine cavity and begins to infringe upon the mucosa. The latter is crowded 
upon the opposite wall, and thins out until it loses its normal characteristics and 
the vessels are exposed; then hemorrhage occurs. At first there is but slight 
increase in the length and quantity of the menstrual flow from the erosion of 
the mucosa. A real hemorrhage first takes place when the mucosa becomes so 
thin that the underlying leashes of vessels belonging to the. tumor itself are 
infringed upon. Then a large vessel may rupture, or many smaller ones, 
simultaneously, during the menstrual congestion. The vessels form a deeply 
injected corona around the projecting myoma at its periphery, and the hemor- 
rhage is largely from this area, after the most prominent portion of the tumor 
has been thinned down to its non-vascular area. In the advanced stages of the 
submucous tumors the freest hemorrhage is therefore on the border line between 
the thicker mucosa and the attenuated envelope of the tumor. As a rule, 
these submucous tumors produce a corresponding cup-shaped depression on the 
opposite uterine wall, and in the depression formed by the projecting tumor 
the same vascular phenomena are found. I have made these deductions from 
a careful study of this subject by Dr. J. G. Clark. F 

Often, when a total extirpation of the uterus has been made for multiple 
myomata, all the symptoms have really been due to a small submucous tumor 
projecting into the uterine cavity and causing the hemorrhage. If such a 
tumor is removed by a thorough curettage, little or no further trouble may 
be experienced unless another tumor pushes down under the mucosa. 
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A small pedunculate tumor may descend into the vagina with each men- 
strual period and return into the uterus afterward, in this way appearing in- 
termittently. A large tumor choking the pelvis often gives rise to serious 
pressure symptoms on the part of the bladder and rectum. The pedicles of 
small tumors may in time become so attenuated as to break, allowing the tumor 


Fic. 366.—PEpUNCULATE SuBMUCOUS MYoMA BROKEN DOWN AND COLLAPSED. 


The sloughing mass of tissue hanging out of the vulva is soft and flaccid, like a wet rag. 


ty escape spontaneously. Larger masses sometimes become necrotic, and break 
down into a fetid, gangrenous, suppurating mass, which extends up into the 
center of the tumor like a wedge, producing fever and cachexia with profound 
exhaustion. Several of the worst septic cases I have ever seen have been of 
this kind. In one the tumor had disappeared, and left behind only its muscular 
and mucous covering, which hung limp out of the cervix (see Fig. 366). 
Injection of the blood vessels of myomata of the uterus clearly explains why 
sloughing and necrosis of the submucous tumors occur, for their internal blood 
supply is almost invariably poor, and frequently even before they reach the 
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mucous or serous surfaces a necrotic or calcareous core is found. If the tumor 
becomes submucous, and the wreath of vessels and the mucosa are eroded away, 
either sloughing from a necrobiosis or suppuration from infection may occur. 
Diagnosis—The diagnosis is made from the history of intense menstrual 
pains and excessive flow, and by a direct examination which reveals the pres- 
ence of a rounded tumor in the vagina or just inside the cervix. By passing 
the finger around it on all sides, the tumor is found to be smooth and to have 
a pedicle within the uterus; if the tumor is still retained within the uterine | 
cavity, its pedicle may be demonstrated by passing the sound around on all 
sides. A differential diagnosis must be made between the myoma, of which 
we speak, and the uterus inverted, either whole or in part. This can only be 
done by careful palpation of the peritoneal surface of the uterus by abdomen 
and rectum bimanually, when, if there is any inversion, the corresponding de- 
pression on the peritoneal surface will be felt. If a satisfactory examination 
has not been made, it must be repeated with the patient anesthetized. A mis- 
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Fic. 367.—PEpUNCULATE SuBMUcOUS MyoMA, WITH PARTIAL INVERSION OF THE UTERUS. 


take may be made in diagnosis by confusing submucous myoma with a can- 
cerous cervix. I have several times had polypi brought to me with the diagnosis 
of cancer. This error is the more pardonable when the patient has frequent 
hemorrhages and acquires a somewhat ecachectic look, and where there is a 
sloughing of the myoma with frequent discharges. This will be avoided by 
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observing the density of the myoma in contrast with the friable cancer. The 
smaller myomata are quite smooth on the surface; the larger only are nodu- 
lated. The myoma presents a distinct, well-rounded tumor, contracted above 
a pedicle which enters a canal; the cancer is a tumor whose broad attachment 
is not within the uterus but to the cervix, and often to one lip. It has a 
peculiarly friable hardness, and when advanced tends to infiltrate laterally. 

The differentiation between a small submucous myoma which can not be 
seen or felt, and a cancer of the body of the uterus, may be extremely difficult 
to make from the clinical history and examination. By splitting the cervix up 
on both sides, and so opening the uterine cavity, the myoma may be readily 
seen and felt, but this will not be necessary if the endometrium is curetted and 
examined microscopically, when the characteristic changes are always found in 
cancerous cases. The same difficulty may be experienced in differentiating a 
myoma from a small sarcoma. I have dwelt fully on the microscopic signs of 
malignant tumors in Chapters XX XVII and XX XVIII, Vol. I. 

A myoma still within the cervix has a characteristic feel, just like a smooth 
ball in a cup, and it may sometimes be rotated, showing that it has a narrow 
pedicle above. 

A myoma sessile within the uterus will be diagnosed without difficulty, if 
the cervical canal is large enough to admit the index finger, which is intro- 
duced and palpates the convex surface of the tumor, while the uterus is held 
down by a pair of bullet forceps grasping the anterior lip of the cervix; or, if 
necessary, by using the other hand in making counter-pressure through the 
abdominal walls. 

A sound may be employed in the uterus in the same way, when the canal is 
too small to admit the finger. By noting the increased depth of the uterine 
cavity and tracing its irregular form with the sound moving about within it, 
and by palpating per rectum and per abdomen at the same time, an accurate 
idea is gained of the size and location of the tumor. 

Treatment.—The treatment of a submucous myoma is by extirpation. The 
method will vary according as it has or has not a pedicle, and according to 
the site and the size of the tumor. It may be either by the vagina or by the 
abdomen. 

In determining whether or not to operate by the vagina, there should be no 
hesitation in attacking pedunculate tumors and those which are sloughing 
by this avenue. It is sometimes necessary to remove by the vagina large sub- 
mucous fibroids which are sloughing or causing profuse hemorrhages, even 
when the uterus contains many other interstitial and subserous tumors as well. 
The immediate indications under these circumstances are fully met by such a 
palliative procedure, which relieves the dangers to life and health; it is then 
left for the patient to regain sufficient health and strength to ungetey a further 
abdominal operation if Nader 

Suppurative disease of the appendages is a contra-indication to the vaginal 
‘extirpation of sessile myomata, as the manipulation of the uterus may originate 
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an attack of peritonitis; in the experience of Freund, a pyosalpinx ruptured 
in this way was the cause of a fatal peritonitis. 

If the uterus is of great size and the patient is suffering from the pressure, 
it is better to remove the whole mass at once by the abdomen. In eases of 
sessile myoma in women who are near or beyond the menopause it is better 
to do an abdominal hysterectomy than to risk a difficult vaginal enucleation 
of the tumor alone. 

When the pedicle is long and attenuated, from 1 to $ a em., and can 
be easily reached in the vagina, it may be simply ligated 2 or 3 em. from the 
tumor, divided with scalpel or scissors close to the tumor, and a dry dressing 
placed in the vagina. An attenuated pedicle which can just be reached within 
the uterus may be safely treated by torsion as recommended by Montgomery, 


Fie. 368.—LARGE PEDUNCULATE SuBMUCOUS MYOMA HANGING OUTSIDE THE VULVA. 


grasping the tumor with Museux forceps and slowly turning it until the pedicle 
breaks off. I have also followed the plan of clamping the pedicle within the 
uterus with an ordinary pair of artery forceps and then cutting the tumor 
away and leaving the forceps in situ in the midst of a gauze pack for forty- 
eight hours; after this there is no more danger from hemorrhage, and they 
are removed. 

A stout pedicle, 2 cm. or more in diameter, may be grasped with 
bullet forceps, or held by passing two or three sutures through it near the tumor 
to prevent retraction when the tumor is removed, and then cut through in such 
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a way as to make anterior and posterior flaps, taking care to do the cutting on 
the convex surface of the growth. After removal of the tumor the sutures are 
tied, bringing the flaps together to control bleeding. By observing the prin- 
ciple of effecting the separation on the surface of the tumor, instead of following 
the natural inclination, which is to amputate the pedicle as high up as it can be 
reached, the danger of cutting the uterine wall and opening a partially inverted 
peritoneum is obviated. When the tumor is so large as to fill the vagina, pre- 
venting easy access to its pedicle, it is a good plan to seize it with a pair of 
obstetric forceps and bring it outside, using the forceps as in delivery of a 
child’s head when it has reached the pelvic floor. But if the woman is un- 
married or has not borne a child, the attempt to drag a large tumor through 
the outlet will cause an extensive rupture. I saw a case of this kind in an 
unmarried woman with Dr. A. K. Min- 
ich, of Philadelphia, in 1883, where 
the tumor was about 6 em. in diam- 
eter, and it was necessary to suture the 
perineum after delivering the tumor. 

In such cases it is better to make 
a clean cut through the hymen down 
beside the rectum, to remove the tumor, 
and then to close the cut again. The 
écraseur is valuable for removing those 
peduneculate tumors lying within the 
uterus where the pedicle can not be 
reached in any other way. The tumor 
is grasped and fixed with Museux for- 
ceps, while a loop of strong twisted 
piano wire attached to the écraseur is 
slipped over the forceps and up over 
the tumor on to its pedicle. The loop is 
then rapidly reduced to the size of the 
pedicle, after which the screw is slowly 
Sr ee tae aa aay turned, until the pedicle is cut through. 

| core aie nis hen ee It may be necessary in such a case to 
Shee eh eon eee tcfeatran: divide the vaginal cervix anteriorly 
gulating and cutting off the pedicle jin order to expose the tumor before it 
with the écraseur after splitting the cervix and ‘ 
holding its lips apart to expose the tumor. ean be erasped and removed with the 
éeraseur (see Fig. 369). 

Sessile submucous fibroids may be attacked in a variety of ways: 
by removing them piecemeal with forceps and scissors, or by enucleating 
them entire by splitting the capsule, or by both methods combined; if the 
tumor is entirely within the uterus and as large as a child’s head, it will be more 
easily removed by an abdominal incision. The last plan was adopted by Dr. A. 
Martin, of Berlin, in an operation which I saw, and which is described by Dr. 
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W. Nagel in the Centralblatt fur Gynakologie, July 31, 1886, under the title 
‘“‘ Exstirpation eines grossen polyposen Myom des Corpus Uteri durch Laparo- 


tomie.”” The tumor measured 16 by 12 by 9 cm. 


When a portion of the tumor projects from the uterus, or the 
cervix is sufficiently dilated to allow it, it may be removed piecemeal (morcella- 


tion) by grasping the presenting part firmly with the 
Museux forceps and cutting boldly in beside the forceps 
with knife or stout scissors, removing as large a wedge- 
shaped piece as possible; the part adjacent to this is then 
caught and pulled more into view and attacked in. the 
same manner. After several such wedges have been re- 
moved, the cutting may be continued more deeply into 
the tumor, when the sides will collapse, allowing the re- 
mainder to be easily shelled out or cut away. If the 
tumor is covered by a capsule, it is best to incise this 
broadly and strip it back before attacking the tumor 
itself. The latter part of the enucleation may often be 
easily completed by the fingers, but it is safest to stick 
to the instruments, and to strip the tumor out of its base 
with blunt scissors, sound, or spatula, while keeping up 
the traction with the forceps. 

When the tumor is so dense that the scissors make but 
little impression on it, the enucleation may be more rap- 
idly effected by cutting out wedges with a sharp sickle- 
shaped knife, like that shown in Fig. 370; this has the 
advantage of burying itself deeply in the tissues and 
cutting as it is drawn toward the operator. 

In order to expose a tumor which can not be 
reached through an undilated cervix, the vaginal vault 
is exposed by retractors, and the anterior and posterior 
cervical lips caught and held apart with tenaculum for- 
ceps, while a deep incision is made on each side, splitting 
the entire cervix up into the uterine cavity. This lays 
bare the tumor, which is carefully explored with the finger 
or a sound to determine its size or location. If it is in- 
terstitial the capsule is split from end to end and worked 
back with a blunt instrument on all sides, so as to expose 
as much as possible of the fibroid mass beneath. The 
most accessible portion is now grasped with stout Museux 


Fic. 370.—SICKLE-SHAPED © 
Strout KNIFE USED IN 
EXTIRPATING LARGE 
Suspmucous MYOMATA. 


forceps and forcibly drawn down, while a wedge-shaped segment is removed 
with knife or scissors. In this way piece after piece. is extracted, until the 
tumor has been sufficiently diminished in size for the rest to be withdrawn 


through the cervix. 


Hemorrhage is, as a rule, only moderate, and occurs at once after the ex- 
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tirpation. The reason why profuse hemorrhage rarely occurs after these opera- 


- tions can be well demonstrated by the injected specimens, which show that 


there is no large artery present; moreover as soon as the tumor is removed the 
contraction of the uterine muscle acts as an efficient hemostatic. 

At the completion of the operation the uterus is thoroughly washed out | 
with warm water, the incisions in the cervical lips closed with silkworm gut 
sutures, and the vagina packed with iodoform gauze. 

If a sloughing fibroid has been extracted, it is best not to try to unite the 
cervical lips, but to pack the uterus with gauze, to be removed in two or three 
days and followed by daily irrigation. — 

The plan of splitting the capsule and enucleating the tumor with a blunt 
instrument is also well adapted to large sessile cervical fibroids. In 
a case (OC. V. B., J. H. H., No. 3295) upon which I operated Jan. 30, 1895, 
the anterior cervical lip was occupied by a large dense fibroid tumor choking the 
entire vagina; the posterior lip was high up in the pelvis and intact. ‘The tumor 
was sessile, with a base of attachment extending from a point half-way down 
the anterior vaginal wall to a point high up on the uterus. 

A sagittal incision 6 cm. (24 inches) long was made over the most promi- 
nent portion, through the vaginal capsule, which was half a centimeter thick ; 
the sides of this incision were then peeled back, to right and to left, and the 
exposed, white, nodular fibrous surface grasped with forceps and pulled upon, - 
while the enucleation was continued with a blunt instrument, peeling the tumor 
out of its fibrous investment, which extended above the vault of the vagina up 
under the bladder as high as the internal os uteri. There was a little bleeding 
from the bottom of the large hole made in the vaginal vault, which was easily 
controlled by a continuous buried catgut suture, approximating the sides and 
diminishing the size of the cavity. The external incision appeared collapsed 
and irregular and could not be neatly approximated in one line, so I brought 
it together by a single silkworm gut, purse-string suture. A dry dressing was 
applied and an uneventful recovery ensued, without suppuration. ~ 

Complications.—The following complications may occur in consequence of 
these operations: Hemorrhage, sepsis, rupture of the uterus, and death from 
exhaustion. 7 

Hemorrhage is usually moderate, and if the bleeding area can not be 
seen and controlled by ligature, the flow may be checked by a firm pack of wool 
or sterilized non-absorbent cotton left in the uterus from twenty-four to thirty- 
six hours. 

I have in four instances, after the removal of a fibroid tumor attached to 
the fundus, encountered a hemorrhage which was persistent, in spite of the adop- 
tion of all ordinary means to control it. The first case was in Philadelphia, 
Feb. 38, 1889. The patient (M. R.), already almost exsanguine from the con- 
stant flow from the pedunculate fibroid, bled so fast after the removal of the 
tumor that I feared she would die at once. I therefore packed the uterus with 
gauze and completely closed the vaginal cervix with silkworm gut mattress 
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sutures, passed through both lips and tied tightly. This stopped the flow, and 
in forty-eight hours I cut the sutures and removed the pack. 

af have done the same thing since then in three similar cases in the Johns 
Hopkins Hospital with a like result. There were no symptoms after this 
closure pointing either to the damming up of blood in the uterus or to its 
escape out through the uterine tubes onto the peritoneum in any of the 
cases. 

Sepsis may readily arise after the extirpation of a sessile tumor if the 
technique is imperfect, and it is most liable to occur when the tumor is deep- 
seated and difficult of access. Under these conditions I lost an elderly woman 
with a tumor 8 em. (1} inches) in diameter at the fundus, firmly fixed and 
hard to get at. The tumor was much torn, the removal was incomplete, and 
in spite of careful cleansing and an intra-uterine pack of iodoform gauze, she 
died within a week, of sepsis. 

Rupture of the Uterus.—The gravest accident liable to occur in re- 
moving these growths, when they are sessile and intimately connected with the 
uterine muscle, is rupture or puncture of the uterine wall. This is most serious 
when the tumor is out of sight in the uterine cavity, because the injury may 
take place without its becoming evident. Such an accident, fortunately now 
- quite rare, was much commoner when the spoon saw was used to detach the 
tumor from its bed. 

Rupture has occurred once in my experience, with a fatal result Gert Bie 
J. H. H., No. 1441, June 21, 1892). The tumor, which was about the size 
of an apple, was situated in the right lateral wall of the uterus, and was removed 
with great difficulty by torsion and morcellation. The temperature reached 
103° F. the day immediately following the operation, but from that time orad- 
ually subsided until it became about normal on the seventh day. There was a 
persistent bloody. oozing and several hemorrhages, the largest being about three 
ounces. The patient then became irritable and complained of sharp pain in the 
lower abdomen; up to the eleventh day the pulse and temperature continued 
about normal, when the pulse quickly became very rapid and small and the 
temperature fell to 96° F.; death ensued within a few hours. The autopsy 
showed a ragged hole through the uterine wall between the leaves of the broad 
ligament. Cultures from this area and all the organs were negative. 

Anatomical diagnosis of this case: Sapremia; sloughing mass of tissue in 
the uterus; perforation of uterus into broad ligament; mucous polyp of uterus ; 
submucous myoma; fatty degeneration of heart, liver, and kidneys; general 
marked anemia. 

Death may occur shortly after the operation if the patient is already in 
a state of profound exhaustion when seen by the surgeon. I lost a feeble old 
woman, already greatly reduced by hemorrhages, in this way ; she had a simple 
pedunculate fibroid as large as two fists, and its removal was rapidly accom- 
plished without difficulty and without any hemorrhage, but she died simply of 
exhaustion within twenty-four hours, in spite of all sorts of stimulation. 
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Polypi.—Polypi are soft growths produced by a hypertrophy of the uterine 


mucosa, often associated with an endometri- 
tis, and frequently found in fibroid uteri. 
Their histological peculiarities are described 
in Chapter XX. 

The size varies from that of a pea to that 
of a walnut, and rarely they are larger. 
Those within the uterine cavity are usually 
found near the tubal ostia and are more 
commonly sessile. 

Cervical polypi are most frequently pe- 
dunculate, and protrude from the external os. 

Fig. 871 shows two pedunculate polypi, 
one extruded into the vagina, as seen upon 


Fig. 371.—Two UTrerine Mucous Potyri, ONE Hane- 
ING IN THE VAGINA WITH AN IRREGULAR FURROWED 
SURFACE (P”) AnD ONE CHOKING THE CERVIX P’. 


See figure in corner for intrauterine relations. & nat. 
size. Mrs. R., Ward H. Marcu 7, 1900. 


the left side, while the apex of the other 
could just be discovered within the slightly 
dilated cervix. 7 

Symptoms.—Hemorrhages are the 
only clinical sign of polypi. These are 
rarely severe, and the patients are most often 
brought to the consultant through the fear 
of a tumor. 


Fic. 372.—MeEtTHOD oF REMOVING SUBMU- 
cous PoLYP WHEN THE HyMEN Is INTACT. 


The instrument is the author’s largest 
vesical speculum and is provided with a 
stout handle attached to the funnel portion. 


The polyp is exposed, caught, and snared as . 


shown. After ligation the pedicle is cut 
and the tumor removed. 
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These growths should never be neglected, on account of a liability to malig- 
nant changes. Extirpation and a careful microscopic examination is always 
indicated. If the growth is readily accessible the pedicle should be ligated 
with a strand of catgut and excised. Those situated higher in the uterine 
cavity can be more easily treated by dilating the cervical canal and removing 
them, either by torsion or by écraseur, after an application of a 10 per cent 
solution of cocain to the hymen. In a virginal vagina the polyp can be engaged 
on a speculum, snared and removed in the manner shown in Fig. 372. 


CHAPTER XxXV. 


THE UTERUS AS A RETENTION CYST. 


. Definition (p. 658). 

. Causes (p. 658). 

. Symptoms (p. 659). 

. Diagnosis (p. 659). 

. Treatment (p. 660): a. Hematometra. b. Pyometra. c. Physometra. 
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Definition.—The conversion of the uterus into a sae containing fluid or 
gas is caused by the occlusion of the lower genital tract, at any point from the 
cervix down. When the uterus alone forms the sac, it is most likely to contain 
blood during the early childbearing period of life; or pus, and, rarely, pus 
with gas, during the later childbearing period and after the menopause. 

The sac so formed is made up of the more or less thinned-out uterine walls, 
and is lined everywhere by the uterine mucosa. The formation of such a sac 
is brought about by the closure of the three avenues by which the uterus com- 
municates with its neighboring cavities—namely, the uterine openings into the 
uterine tubes and the cervical canal. When the occlusions are found in the 
vagina and at the outer extremities of the uterine tubes, the uterine retention 
eyst then forms but one part of a large irregular sac, the rest of which 1s made 
up of the vaginal and tubal cavities with free communications from one to 
the other. | | 

The names of these conditions, applied from the nature of their contents— 
“ hematometra,” ‘ pyometra,” ‘ hydrometra,” 
misnomers, and will be misleading unless it is expressly borne in mind that 
the terms are used for clinical convenience, merely to designate a prominent 
feature of an affection of the cervix or of the vagina. The real disease, on the 
other hand, is that which affects the closure, and causes the accidental sequel 
of accumulation and distention above it. 

The terms pyuria and pyosalpinx, equally unscientific, are used in exactly 
the same way, purely for clinical convenience. He Sie 

Causes.— The causes of retention cysts are various. They may be due to 
congenital malformation of the vagina, or to the occlusion of one-half of a 
bicornute uterus, or to operative interference with the cervix by knife, cautery, 


and ‘“‘ physometra ”—are really 


or écraseur, or to an extensive traumatism of the vagina during labor, or to an 
endocervicitis, or to cancer of the vaginal cervix blocking the canal and pre- 
venting the escape of the secretions from the upper part of the cancerous area. 


I have found a pyometra above a cervical cancer so often that I always have 
658 


a oe 


DIAGNOSIS. 659 


it in mind, and if a patient complains greatly of pain in the lower abdomen I 
examine for it carefully. It is evident, as the history of the cases shows, that 
the accumulation takes place gradually from week to week, or with each men- 
strual period. In cases of vaginal and cervical atresia following the menopause 
there is no accumulation above, and no symptoms arise unless there is a senile 
endometritis. J have seen cervical atresia of this kind in a prolapsed uterus 
and in a large fibroid uterus. Hennig reckoned that three per cent of all 
women over the climacteric had this acquired atresia. 

The size of the sac will depend upon the activity of the secretion and the 
length.of time the obstruction has lasted. It may be a small one, containing 
but a few cubic centimeters of fluid, incapable of producing any symptoms, or 
it may attain a great size, even filling the lower abdomen. 

Symptoms.—The symptoms produced arise both from the degree of the 
distention and the nature of the contents. When the sac is tense, constant pain 
is felt in the lower abdomen, which is too sore to bear pressure, and with this 
symptom are apt to be associated urinary and rectal disturbances, together 
with a variety of nervous phenomena common to many pelvic diseases. The 
pain itself varies in intensity, and at the menstrual period it is paroxysmal, 
each attack being accompanied by the most intense suffering. 

If the cervical or vaginal passage is not perfectly closed, there will be a 
little dribbling leakage of pus or blood, evident on Inspection. When pus is 
retained there may be a moderate fever. 

Diagnosis. —Upon making a digital examination, the diagnosis is usually 
easy, if there is a considerable accumulation distending the uterus and it feels 
like a tense bag; it is more difficult if there is much disease at the point of 
occlusion and but little accumulation above it, and in this case, as I shall point 
out, the symptoms deserve a most careful consideration. 

To make a thorough examination it is best to put the patient completely 
under the influence of an anesthetic. The bowels should be well emptied and 
the bladder catheterized. It also aids greatly in the palpation of a uterine cyst, 
which may be flaccid and not clear in its outlines, if the patient is first put in 
the knee-chest position for about three minutes to dislodge the small intestines, 
skeletonizing the pelvic viscera, as it were. The examination is then continued 
in the dorsal position. 

By the finger inserted in the vagina the point of the occlusion below is 
fixed as vaginal or cervical, and whether fibrous or cancerous. A vaginal in- 
spection may reveal one or two minute orifices, showing that the closure 1s 
not complete. 

The extent of the occluded area, whether due to a contraction or a thicken- 
ing, and the position, size, and lotic of the sac itself, must be studied by 
the bimanual, rectal, and abdominal examination. 

With a finger in the vagina and a finger in the rectum, the lower beak of 
the atresia at which the rectal palpation is to begin is fixed. Then placing the 
hand on the abdomen, both to furnish a plane of counter-pressure and to aid in 
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palpating, the rectal finger investigates the atretic area above its lower vaginal 
limit and palpates the uterine body on all sides. A uterus even moderately 
distended, so as to hold from 50 to 100 e.c. of fluid, lies more or less median 
and assumes a globular form. Its walls feel tense, rounded, and elastic, often 
conveying at once the impression of extreme distention. 

The dangers of this condition, if left undisturbed, are rupture and general 
infection ; rupture has occurred into the peritoneal cavity, bowel, and bladder. 
Occasionally such sacs will open spontaneously through the cervical canal. 


TREATMENT. 


The treatment in all cases is operative, and holds two objects in view: 

First, to evacuate the contents of the sac; 

Second, to keep a channel of normal caliber open into the vagina to pre- 
vent a reaccumulation. (or atresia of the vagina and congenital forms see 
Chapter XVI.) 

The evacuation is always easy, but it is often most difficult to keep the 
channel patulous in the cervical region. / 

Hematometra.— Hematometra is an aaa leon of blood within the uterine 
cavity, brought about by a.congenital or an acquired occlusion of the cervix, 
vagina, or hymen. 

In operations to remove the cervical stricture the vagina must first be care- | 
fully disinfected, and extreme care taken throughout not to convey the slight- 
est infection into the uterine cavity; then, if a small opening exists, a uterine 
sound is passed in and, assisted by a finger in the rectum, carried up into the 
sac. If this succeeds, a small-sized dilator is next introduced and the opening 
enlarged so as to let the fluid out; this is followed by a larger dilator, until 
the opening is quite patulous; the evacuation of the fluid may be hastened by 
mopping out the uterine cavity with iodoform gauze. It is not necessary to 
wash the uterus out—the less done to its cavity the better. An iodoform-gauze 
pack is put into the vagina and changed every two to four days. After a week 
or ten days the vault of the vagina is exposed, and a dilator of the Hegar 
pattern passed up into the uterus. This is repeated every two or three days 
for some weeks to insure the canal’s remaining open. 

If the closure is complete, then the sac must be opened by pushing a large 
trocar and cannula up through the atresia as near as possible in the position of 
the cervical canal, under the guidance of a finger in the rectum resting on the 
lower part of the sac. As soon as the trocar is taken out the fluid escapes, and 
on withdrawing the cannula the dilators of different sizes, from small to large, 
may be used, so as to open the cervix from side to side well up into the uterine 
sac. The anterior and posterior lips of the fibrous cervix are then excised and 
interrupted sutures passed through the part of the uterus just above this, draw- 
Ing it down and attaching it to the anterior and posterior vaginal walls. A 
pack is then put into the vagina and the wound allowed to heal. 


PYOMETRA. 661 


Pyometra.—Pyometra is usually due to a cancer of the cervix blocking up 
the canal, or to an endocervicitis causing adhesions between the cervical sur- 
faces. Then pyogenic organisms gain access to the retained fluid, and an 
accumulation of pus results. I have also seen a large fibroid uterus with an 
intact mucous surface filled with a pale, thin pus, which poured out on ampu- 
tating the cervix. Pus in considerable quantities is also often discharged from 
a large uterus containing a sloughing fibroid tumor. It is my intention here, 
however, to. dwell only upon the cases in which the quantity is. sufficient to 
distend the cavity, forming a retention cyst. The ages of five of my cases of 
pyometra were fifty-seven, sixty, sixty-one, sixty-two, and sixty-seven years, 
respectively. | 

The treatment is first to open up the canal and let out the pus, then wash 
out thoroughly, drain, and keep the passage open. Where the pyometra is due 
to a senile endocervicitis, a part of the cervix, or a pit at the vaginal vault, 
representing the cervical canal, can usually be distinguished im the midst of 
a granular area. Through this the uterine sound may be passed with slight 
force, followed by dilators, letting out the pus. The uterine cavity is then 
washed out with a warm saturated boric acid solution; after this an iodoform- 
gauze drain should be placed in the uterus, to be removed the next day, after 
which the cavity is kept open and disinfected by washing it out daily with a 
110,000 bichloride of mercury solution, using a long, curved glass tube for the 
douche nozzle. “Nitrate of silver solutions of 10 or 5 per cent strength should 
be applied to any granulating areas about once in five days. 

It is not enough simply to dilate the canal and let out the pus, for these 
cases show a strong tendency to relapse, and must be kept under observation — 
for a long time. The following was a typical case: Mrs. S., sixty-seven years 
old, had ceased to menstruate at fifty, and had remained perfectly well until 
within a year, when she was taken with violent pains in the lower part 
of the abdomen, which she thought were neuralgic. She had fever at 
the same time, and was so prostrated that she had to go to bed for five 
weeks, when a slight fetid discharge began to issue from the vagina, and 
she felt better. This came only when she was up, and was greatest in the 
morning. 

I found a smooth senile vagina and a diminutive cervix with an obliterated 
canal. The uterus, felt per rectum, was tense and globular in form, and as 
large as a two and a half months’ pregnancy. A dilator was easily passed 
through the closed cervix and 180 ec. (6 ounces) of thick, fetid green pus 
escaped. The canal was well dilated and kept open, after which she was at 
once free from all pain and began to improve. She left me, returning several 
weeks later with some discomfort, when I found the canal contracted, and let 
out 30 ce. (1 ounce) of thick pus mixed with blood. After this the canal 
was kept open by passing dilators at intervals. 

In one case of double pyosalpinx, I found upon removal of the uterus, 
shown in Fig. 373, that there was also a depot of pus in the cavity of the 
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uterus, eich was prevented from escaping through ne cervix by the wide area 
of occlusion shown. 

When cancer of the cervix is the cause of the occlusion and pyometra, the 
treatment must be different, and is directed both to the cancerous condition as 
well as to the pyometra. If the disease has not spread too far beyond the uterus 


“Occluded area 


Fic. 373.—CasE oF PYyomMeTRA DUE TO OccLUSION OF THE UPPER CERVICAL PORTION OF THE 
UTERUS. 


Note the uterine tubes and corpus filled with pus. 


a total extirpation must be performed (see Chapters XX XVIT and XX XVIII, 
Vol. II), in this way curing the trouble by removing it. If the cancerous 
affection is too advanced to admit of this radical treatment, a thorough curet- 
tage must be made under anesthesia, removing as much of it as possible, and 
opening.a wide channel up into the uterine cavity. ! 

In one of my patients who had a long, irregular cervical canal obstructed 
by cancer, considerable difficulty was experienced in relieving her of the in- 
tense pain attributed to the progress of the malignant disease, until I learned 


the direction of the canal so well that an irrigating catheter could be passed 


with ease, and after that the pains disappeared; the irrigation was kept up 
daily until her death, some months later. 

Physometra.—Physometra, or tympany of the uterus, is a term used to 
designate a collection of gas in the uterus usually found in pregnancy or the 
puerperal condition, and associated with sepsis. In gynecological cases the 
physometra is a rare accompaniment of a pyometra, prone bly due to the pres- 
ence of gas-producing bacilli. 

-T have seen but three cases of physometra, two Mera r uae large sloughing 


submucous fibroids, and one associated with a pyometra due to a cancerous 
cervix. 
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Physometra Due to Cancer.—tThe patient was a black woman, sixty- 
one years of age, sent me by Dr. C. M. Cheston, of West River, Md., in July, 
1890. Although she ceased to menstruate ten years before, she had had hemor- 
rhages for two years. She had no leucorrhea, but complained of a burning 
feeling across the back and abdomen, and the hemorrhages, which continued, 
as a rule, for two days, were followed by a watery discharge. She had several 
times been insane. 

The cervix was high up in the vagina and fixed to the left pelvic wall; 
on its right side, easily felt through the vagina and thin abdominal walls, was 
a globular fluctuant tumor, about 10 cm. (4 inches) in diameter. The cervix 
was the seat of a cancerous degeneration measuring 8 cm. (14 inches) in 
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Fig. 374.—PYOPHYSOMETRA DUE TO OcCLUSION OF THE CANCEROUS CERVIX. 


andi : ae ; its cavity, with a large 
Note the thin distended uterine wall, containing pus in the lower part of its cavity, : 
gas space above. An explosion of gas took place as soon as the instrument broke through the barrier 
at the cervix. 

° e e = ol 
diameter, from which numerous shreds of tissue hung down into the vagina 
with excavated areas between them, freely bleeding when touched. The cancer- 
ous tissue was first broken down with the fingers, followed by a sharp curette, 
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and the base, which was superficial, was thoroughly cauterized; it appeared to 
be one of the slow-growing cancers of old age. 

On making a bimanual examination to locate the fundus, the vaginal 
finger suddenly entered a large smooth cavity, and this was signalized by an 
audible report like the pop of a gun, with a rush of gas out of the sac, followed 
by 90 cc. of thick, intensely fetid pus (pyophysometra).. (See Fig. 374.) 

The body of the uterus was distended to the size of a four months’ pregnancy 
and its thin walls collapsed without contracting. The sae was douched out 
with a weak bichloride solution, and the vagina packed with iodoform gauze. 

During her convalescence the patient became actively delirious and left for 
home in twelve days; she subsequently died in an insane asylum. 

Physometra Due to Sloughing Fibroid Tumors.—In January, 
1887, I saw a colored woman, a patient of Dr. H. Williams, of Philadelphia, 
who was extremely emaciated and hectic, with a dry tongue and a pulse of 
140. The abdomen was as large as that of a woman eight months pregnant, 
tense and tender. Palpation showed that the uterus was converted into a mass 
of fibroid tumors, but the percussion note over the mass was tympanitic. At 
the operation I introduced my hand into the uterine cavity and easily re- 
moved a sloughing fibroid which would fill a one and a half hter measure, 
and then broke through the thin septum of a second, large, sessile, fibroid 
tumor, when two liters of intensely fetid pus escaped, with large quantities of 
gas. The pulse after the operation was 184; the patient was free from pain 
and lost no blood, but she died a week later worn out by the prolonged sup- 
puration. 

Physometra in Pregnanecy.—The commonest of all forms of physo- 
metra is that met with in pregnancy or in the puerperium. It is oftenest 
observed in women with narrow pelves, where labor is protracted and where 
manual or other operative interference has been found necessary, and it is 
always due to an infection by a gas-producing bacillus. 

It is still the common impression that the gas in the uterus is due to the 
entrance or introduction of air from without, or to the formation of gas blebs 
in a dead fetus macerated in a moist medium. For example, C. Bamberg 
(Inaug. Dissert., Halle, 1877) reports the case of a primipara with prolapse 
of the cord, in which the patient was put in the knee-elbow posture and the 
cord replaced. The next day the patient had a chill, the pulse rose to 124, 
and the temperature to 41.4° C.; percussion over the uterus yielded perfect 
tympanitic resonance. The child was perforated and delivered, and after the 
escape of the head a quantity of extremely foul gases poured out of the vagina 
with the fetid waters. 

The child under such circumstances is always dead, and the waters, as a 
rule, ruptured, when the tympanites is found. 

The true cause of the tympany is the bacillus aérogenes capsulatus, 
and this is well shown by a case investigated by Dr. George W. Dobbin, the first 
ease in which the bacillus has been demonstrated ante-mortem (‘“‘ Puerperal 
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Sepsis Due to Infection with the Bacillus Aérogenes Capsulatus,” Johns Hop- 
kins Hospital Bulletin, Feb., 1897). 

The patient, a Polish woman, had been in labor for two days, attended by 
a midwife. She was found by Dr. Dobbin in a state of extreme exhaustion, 
with a pulse of 130 to 140, and with a large dead fetus impacted in a pelvis, 
with a true conjugate measuring approximately 8 cm. (34 inches). There were 
no regular labor pains, and there was a continuous escape of gas and frothy 
fluid from the vagina. A sweetish, offensive odor was noticeable about the bed, 
and a distinct bubbling, crackling sound could be heard. The child was deliv- 
ered by a craniotomy, and immediately following the delivery a large amount 
of offensive gas escaped from the uterine cavity. Great numbers of the 
bacillus aérogenes capsulatus were demonstrated in the fetus, placenta, 
and uterine lochia, and a fatal prognosis was given. 

Death occurred on the third day after delivery. No autopsy was allowed. 
Dr. S. Flexner saw the patient six to eight hours before death, and endeavored 
in vain to find any evidences of the formation of gas in the tissues remote from 
the genitalia. But six or seven hours after death the appearances presented 
were those of extensive gas formation everywhere in the soft tissues and serous: 
cavities, while from the nose and mouth frothy bloody serum exuded, which in 
cover-slip preparations showed the characteristic bacilli. 

This is a confirmation of the prediction made by Welch and Nuttall that 
many of the cases of supposed entrance of air into the uterine sinuses would 
be found to be due to infection with a gas-producing micro-organism. 

The diagnosis is made by percussing the tympanitic, distended uterus, 
and is sometimes helped by noticing the escape of fetid waters mingled with 
little gas bubbles. The uterus may contain a small quantity of gas, which 
always assumes the highest position in turning the patient; in other cases the 
uterus is so distended that the danger of rupture seems imminent, and breathing 
is greatly embarrassed by pressure on the diaphragm. 

The treatment is to empty the uterus as soon as possible, without refer- 
ence to the child, which is already dead, and then to wash out the uterine 
cavity with an antiseptic douche, such as carbolic acid, 3 per cent, and to repeat 
the douches frequently enough to sterilize and keep sterile the genital tract. 
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Abdomen, enlargement of, from ascites, 90. 
from fibroid tumors, 89. 
from ovarian cysts, 89. 
from tympanites, 87. 
measurement of, in gynecological exam- 
ination, 85. 
vascular trunks of, 62. 

Abdominal organs, examination of, 84. 

Abdominal retractors, 140. 

Abortion, a cause of uterine hemorrhage, 171. 
curettage for remnants of, 588. 
microscopic examination of remnants of, 

590. 

Abscess, ischio-rectal, 441. 
of Bartholin’s glands, 254. 
of Gartner’s canal, 330. 
pelvic, complicating vaginal hysterectomy, 

617. 
suburethral, 387. 

Absorbent cotton, sterilization of, 18. 

-Acromegaly a cause of amenorrhea, 167. 

Addison’s disease a cause of amenorrhea, 167. 

Adeno-carcinoma, diagnosis between epi- 

thelioma and, 594. 
diagnosis of, by curettage, 594. 
of Bartholin’s gland, 357. 
of fundus uteri, 592. 

Adenoma of bladder, 471. 

Age as affecting operation, 128. 

Ahlfeld’s method of hand disinfection, 24. 

ALBARRAN, 469, 470. 

ALBARRAN AND CLADO, 473. 

ALBARRAN AND Hattie, 449. 

Alcohol, experiments with, in hand disin- 

fection, 24. 

Alimentary canal, diseases of, as affecting 

operation, 130. 

Amenorrhea, forms and causes of, 165. 
treatment of, 168. 

Amenorrhea paradoxica, 339. 


Anatomy, knowledge of, necessary to a gyn- 
ecologist, 49. 
Anemia a cause of amenorrhea, 167. 
Anesthesia, administration of drugs during, | 
201. 
death during, 197. 
depression from, 203. 
forms of, 187. 
gynecological examination under, 113. 
heart-failure during, 203. 
hemorrhage during, 202. 
precautions during, 190. 
room for, 10. 
shock during, 202. 
Anesthetic, choice of, 190. 
rules for use of, 113. 
Anesthetizer, duties of the, 189. 
Anteflexion of uterus, 115, 117. 
Anteversion of uterus, 177. 
Antisepsis, principles of, 4. 
Appendix: vermiformis, palpation of, 126. 
various positions of, in lower quadrant of 
abdomen, 60. 
Applicator, 358._ 
Argyrol, 152. 
Arterio-sclerosis affecting operation, 130. 
Ascensus uteri, 116, 176. 
Ascites, abdominal enlargement of, 90. 
Asepsis, general principles of, 3. 
in dilatation of cervix, 581. 
in examination of ureters, 501. 
AsHutTon, 581. 
Asphyxia, rules for resuscitation in, 200. 
Aspirator, Dieulafoy-Potain’s, 148. 
syringe, 149. 
Atresia, of urethra, 370. 
of uterus, 208, 626. 
of vagina, 204, 313, 338. 
Auscultation in gynecological examinations, 
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Bacillus, diphtheria, 41. 
eas, 47, 48. 
leprosy, 45. 
Bacillus aerogenes capsulatus, 327, 664, 665. 
Bacillus coli communis, 4, 50, 351, 447, 449, 
450, 523. 
Bacillus lactis aérogenes, 449, 450. 
Bacillus proteus, 450. 
Bacillus pyocyaneus, 450. 
Bacillus pyogenes, 449. 
Bacillus smegma, 45, 513. 
Bacillus tetanus, 48. 
Bacillus tuberculosis, 351, 449, 450, 454, 462, 
463, 464, 512, 513, 514, 518, 557, 564, 
565. 
Bacillus typhosus, 45, 448, 450. 
BackeErR, 425. 
Bacteriology, of cystitis, 45. 
of gonorrhea, 43. 
of normal genitalia, 41. 
of tuberculosis, 44. 
Bacteriurie, 450. 
Barr, 140. 
BaETIJER, 370. 
Baker, 370, 506, 507. 
Baupy, 289, 548. 
Bauis-HBADLEY, 227. 
BAMBERG, 664. 
BANDLER, 315. 
Bargour, 171, 172. 
Bardenheuer, 466. 
BaRKER, 527. 
BaARKOW, 393. 
Barr, 231, 
Bartholin’s glands, abscess of, 234. 
adeno-carcinoma of, 257. 
cysts of, 246. 
BARTHOLINUS, ERASMUS, 246. 
Bartlett’s, method of sterilizing catgut, 17. 
Basedow’s disease a cause of amenorrhea, 167. 
Beck, 573. 
BECKMANN, 635, 636, 639. 
Bracoutn, 467. 
BrIGEL, 396. 
BELFIELD, 472. | 
Bennett’s nitrous-oxide-gas apparatus, 150, 
195, 201. 
BESANGON, 42. ; 
Bigelow’s apparatus for litholapaxy, 410. 
BILLROTH, 347. 
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Bimanual examination of pelvic viscera, 102. 
Bismuth subnitrate mistaken for renal cal- 
culus, 574. 
BLACKMAN, 439. 
Bladder, alterations in form of, 405. 
artificial division of, 350. 
classification of disease in, 398, 400. 
congenital defects of, 400. 
curettage of, 465. 
diagnosis of disease in, 399. 
displacements of, 405. 
double, 400. 
examination of, 347. 
excision of, 405. 
fistulze in, 413. 
foreign bodies in, 408. 
history of disease in, 345. 
hyperemia of, 444. 
inflammation of, (see Cystitis). 
neoplasms of, 468. 
removal of, 480. 
rupture of, after vaginal hysterectomy, 
616. 
topography of, 70, 348. 
tuberculosis of, 461. 
ureteral fistula at base of, 547. 
varicosities of, 442. 
vascularization of vault of, 69. 
Buastus, 400, 401. 
Blaud’s pills in treatment of dysmenorrhea, 
166. - 
Bioopaoop, 18, 556. 
Blood pressure during anesthesia, 192. 
BuuMEr, 544. 
Bodily habit as affecting operation, 129. 
Bo.pt, 548. 
Bougies, ureteral, 489. 
BovEE, 556. 
Bowels, care of, after plastic operations, 221. 
BozEMAN, 150, 414, 434. 
BRAUN, 327. 
BRAUNE, 54. 
BrREISKY, 315. 
Brown, T. R., 46, 445, 585. 
Browne, B. B., 637, 641. 
Brunn, 48. 
Brushes, sterilization of, 21. 
Bupin, 268. 
Bum, 312, 634. 
BUTTNER, 394. 
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Calcification of ureter, 540. 
Calculi, chemical composition of, 573. _ 
ureteral, 537. 
vesical, removal of, by litholapaxy, 410. 
removal of by suprapubic incision, 412. 
CALDWELL, 567. 
Calibration of urethral orifice, 361. 
Carcinoma, of bladder, 473. 
of cervix uteri, 171, 593. 
of external genitalia, 231. 
of fundus uteri, 591. 
of urethra, 395. 
of vagina, 332. 
Caruncle of urethra, 390. 
Carunculz myrtiformes, 268. 
CASWELL, 410. 
Catgut, sterilization of, 14, 17. 
Catgut ligatures, uses of, 144. 
Catheter, dilating, 489. 
flexible, 487, 493. 
glass, 148. 
metal, 488. 
Pezzar and Malecot, 425. 
wax-tipped, 538, 574. 
Catheterization in stricture of ureter, 525. 
Catheterization of pelvis of kidney, 500. 
of ureters, 488, 502. 
CaTTiEerR, 401. 
Cautery, use of, in tubercular cystitis, 465. 
in vaginal hysterectomy, 606. 
in vesico-vaginal fistula, 420. 
Cautery, varieties of, 149. 
Celiotomy veins, 55. 
CELSuS, 346. 
Cervix uteri, amputation of, 629. 
carcinoma of, 171, 593. 
denudation of, 599. 
depletion of, 598. 
dilatation of, 579, 581, 582. 
laceration of, 598, 601. 
myomata of, 634, 654. 
CHAMPNEYS, 436. 
CHAPUT, 631. 
Chemical antiseptics, 7. 
CHESTON, 663. 
Chloroform anesthesia, 198. 
Chlorosis associated with amenorrhea, 166. 
with menorrhagia, 170. 
CuurcH, 311. 
Cicatrices, renal, mistaken for calculi, 574. 
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; Capo, 448, 468, 469, 470, 471, 472, 474. 


CuarK, 454, 647. 

Clark’s cumol sterilizer, 17. 

Clitoris, diseases of, 237. 

Cocain anesthesia, 187, 188. 

CocraM, 467. 

Cox, 433, 455. 

Cold as an anesthetic, 187. 

Colpitis granulosa, 314. 

Colpocleisis, 415, 546. 

Colpo-hyperplasia-cystica, 313, 314. 

Colporrhaphy, anterior, 632. 

CoMMANDEUR, 270. 

Condylomata, 231. 

Consistency in pelvic organs, peculiarities of, 
119. 

Constitutional amenorrhea, 166. 

Corona ovariana, 92. 

Corona uterina, 92. 

Cotton, preparation of, for use in operations, 
30. 

Cotton gloves, 26. 

CraiGc, 153. 

Credé’s method, 635. 

Crosse, 639. 

Crouching posture in gynecological exami- 
nations, 95. 

CuLLEN, 580, 581, 591. 

Cumol method of sterilizing catgut, 14. 

Curettage of bladder, 465. 


-Curettage of uterus, for diagnostic purposes, 


585. 
for dysmenorrhea, 163. 
for endometritis, 586. 
uses of, 584. 
Cystectomy, 480. 
Cystitis, bacteriology of, 45, 446, 
circumscripta, 451. 
clinical history of, 452. 
diagnosis of, 453. 
diffusa, 451. 
dispersa, 451. 
exfoliative, 467. 
locality of, 451. 
pathological anatomy of, 452. 
treatment of, acute, 455. 
chronic, 456. 
surgical, 459. 
tubercular, 461. 
varieties of, 461. 
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Cystoscope, 354, 419. 
Cystoscopy, speculum for use in, 362. 
Cysts, dermoid, of ovary, 439, 472. 
of Bartholin’s glands, 246. 
of clitoris, 246. 
of vagina, 315. 


DAVENPORT, 506, 507. 
Davis, 42. 
Decidual endometritis, 587. 
DEEKENS, 227. 
DELAFIELD, 395. 
Depression during anesthesia, 203. 
Descensus uteri, 115, 176. 
DEsNos, 377. - 
Developmental amenorrhea, 166. 
Diagnosis, examination of secretions as 
means of, 120. 
microscopic examination of tissues as 
means of, 120. 
DicKkINson, 134, 289, 368. 
Diet after plastic operations, 221. 
Dilatation of cervix uteri, antisepsis in, 581. 
for dysmenorrhea, 163. 
for inversion of the uterus, 640. 
mode of, 582. 
uses of, 579. 
Dilatation of urethra, 374. 
Dilator, 357. 
Dilators, Goodell-Ellinger’s, 580. 
Diplococcus ure pyogenes, 449. 
Disc pessary, 185. ° 
Disinfection, by boiling soda solution, 6. 
by chemicals, 7. 
by hot-air, 4. 
by permanganate of potassium and oxalic 
acid, 2. 
of hands and fore-arms, 22, 30. 
Displacements of bladder, 405. 
of urethra, 371. 
of uterus, 175, 371. 
DissE, 321. 
DiTTeE., v., 415, 421. 
Diverticula, rectal, 621. 
vesical, 622. 
DossIn, 11, 416, 641, 642, 664, 665. 
DODERLEIN, 42. 
Donrn, 268. 
Dorsal posture in gynecological examina- 
tions, 99. 


INDEX. 


Double bladder, 400. 

Double ureter, 503. 

Double vagina, 209. 

Douches in treatment of vaginitis, 150. 

Drainage pads, rubber, 20. 

Dressing forceps, 142. 

Drugs, administration of, during anesthesia, 

201. 

Ducrey, 42. 

DuuHRSSEN, 42. 

DunuapP, 411. 

DuUVERNEY, 246. 

Dysmenorrhea, definition of, 155. 
forms and causes of, 156. 
treatment of, 161. 


KciEs, 412, 413. 
EDEBOHLS, 632. 
Edebohls’ method of palpating vermiform 
appendix, 126. 
Edebohls’ portable operating table, 11, 34. 
HHRENDORFER, 396. 
EISENLOHR, 327. 
Elephantiasis of clitoris, 238. 
ELSNER, 439. 
Embryology of hymen, 268. 
Emeric, 40. 
Emmet, 140, 141, 150, 292, 297, 414, 416, 
459, 556, 599. | 
Endocervicitis, treatment of, 153. 
Endometritis as cause of dysmenorrhea, 
157. 
Endometritis, curettage for, 586. 
Endometrium, tuberculosis of, 590. 
ENGSTROM, 376. 
Enterocele, 621. 
Epithelioma of cervix uteri, 574, 595, 
Epispadias, 370. 
Escuericu, 40, 41. 
Ether anesthesia, 196. 
Evacuator, 357. 
Eversion of bladder, 407. 
Examination of abdominal organs, 84. 
of bladder, 347. 
of pelvic organs, 101. 
of rectum, 121. 
Examination in pelvic disease, 109. 
Examination under anesthesia, 113. 
Exfoliative cystitis, 467. 
Exstrophy of bladder, 402. 
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Face-mask, 27. 
Fario, 346, 413. 
Femoral ring, anatomy of, 74. 
FENGER, 532, 533. 
Frenwick, 463, 468, 469. 
Féré, table of vesical tumors by, 469. 
Fergusson’s tubular speculum, 90. 
Fibroid tumors, abdominal enlargement due 
to, 89. 
cause of dysmenorrhea, 157. 
Fibroma of bladder, 471. 
of round ligament, 230. 
of urethra, 393. 
Fibroma molluscum of external genitalia, 
260. 
Fibro-myxoma of bladder, 474. 
FINDLAY, 172. 
FINGER, 385. 
Fistula between bladder aad extra-uterine 
sac, 440. 
Fistula, ureteral, 544. 
urethral, 379. 
vesical, 413. 
vesico-entero, 438, 440. 
vesico-ovarian, 438. 
vesico-utero, 436. 
vesico-utero-vaginal, 433. 
vesico-vaginal, after-treatment of, 425. 
causes of, 416. 
closure of, 427. 
forms of, 427. 
symptoms of, 417. 
treatment of, 419, 427. 
Feiss, 156. 
FLEXNER, 665. 
Fitieasr, 27, 46. 
Fluoriscopic method of X-ray examination, 
566. 
Forceps, alligator, 358. 
Museux, 651. 
varieties of, 141. 
Foreign bodies in bladder, 408. 
in urethra, 381. 
in vagina, 310. 
ForMAD, 27. 
Forster, 503. 
FREYHAM, 24. 
Fritscu, 348. 
FULLERTON, 550. 
Functional amenorrhea, 167, 
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FURBRINGER, 24. 

Fiirbringer’s method of hand-disinfection, 
Pe 

Furs, 401. 


Gabbet’s method of staining tubercle bacilli, 
44, 
GAILLARD, 471. 
GALABIN, 398. 
GARDINER, 639. 
Gartner’s duet, abscess of, 330. 
vaginal cysts of, 323. 
persistence of, 317. 
Gauze, iodoform, preparation of, 19. 
sterilization of, 19, 30. 
GEBHARD, 167, 315. 
Gehrung’s pessary, 184. 
GELLHORN, 268, 272. 
General anesthesia, 189. 
Genitalia, bacteria of normal, 41. 
external, infection of, 42. 
inflammatory cohesion of, 262. 
posture in operation on, 225. 
tuberculosis of, 266. 
internal, infection of, 46. 
GEPPERT, 23. 
GERSUNY, 376. 
GESSARD, 39. 
Gloves, cotton, 26. 
first used in operating, 26. 
leather, 26. 
rubber, 25. 
sterilization of, 26. 
GOEBEL, 449. 
GOLDBERG, 450. 
GooDELL, 227, 391, 580. 
Goodell’s bivalve speculum, 40, 90. 
Gonococcus, 351, 382, 449, 450, 451, 512, 
524, 527, 528. 
Gonorrhea of genitalia, bacteriology of, 43. 
GoTTBERG, 467. 
GOTTSCHALK, 257. 
Gout as cause of dysmenorrhea, 157, 158. 
GRIFFON, 42. 
GRUNBAUM, 513. 
GRUNFELD, 346, 353. 
GUERSANT, 473. 
GussERow, 404. 
GUTHRIE, 330. 
Guyon, 442, 458, 473. 
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Hau, 537, 538. 
HAu.er, 509. 
Halsted, on corrosive sublimate in wounds, 8. 
on rubber gloves in operating, 26. 
on sterilization of silk, 13. 
HaAmIuron, 41. 
Hand-basins, cleanliness of, 10. 
Hands, disinfection of, 22, 30. 
Harrison, 440, 457. 
Hart, 153, 162. 
Harr anp Barsoor, 167. 
HARTMANN, 472. 
Harvin, 584. 
Hayes, 474. 
Heart, disease of, as affecting operation, 130. 
Heart-failure during anesthesia, 203. 
Hecurt, 332. 
Hematocolpos, 325. 
Hematometra, 271, 325, 660. 
Hematosalpinx, 271. 
Hematuria occasioned by injection of tuber- 
culin, 461. . 
Hemorrhage after vaginal hysterectomy, 615. 
during anesthesia, 202. 
following extirpation of submucous. my- 
omata, 654. 
following plastic operations, 223. 
symptom of submucous polyp, 656. 
Hemostatic forceps, 142. 
HENNnNIG, 316, 393. 
HeEnrotin, 154, 487, 540. 
Heredity as affecting operation, 128. 
HERFF, v., 433. 
HERMANN, 378. 
Hernia, inguino-labial, 230. 
Hey on sub-urethral abscess, 300, 387. 
HEyYpDRICH, 329. 
Heys, 449, 453. 
Histories, methods of taking, 131. 
Hopag, 150. 
Hodge pessary, 181. 
HoENING, 393. 
Howpen, 159. 
Holden’s method of repairing a relaxed 
vaginal outlet, 303, 631. 
Ho.mgss, 513. 
Hot-air disinfection, 4. 
Hiibner’s face-mask, 27. 
Huauier, 246, 387. 
Hunner, 153. 


Hydrocele, 228. 
Hydroureter, 529. 
Hyperemia of bladder, 444. 
Hypospadias, 369. 
Hysterectomy, vaginal, 602, 643. 
Hysterotomy, 173. 
Hymen, diseases of, 267. 
embryology of, 268. ‘ 
imperforate, 271. 
neoplasms of, 272. 
pathology of, 268. 
traumatisms of, 269. 
varieties of, 267. 


Ichthyol, use of, in tampons, 152. 
Neum, terminal portion of, 60. 
Illumination, means of, in operating, 139. 
Imperforate hymen, 271. 
Incontinence of urine, 375. 
Infection after plastic operations, 224. 
of external genitalia, 42. 
of internal genitalia, 46. 
of wounds, 2. 
puerperal, 46, 47.. 
Infectious processes of the perineum, 42. 
Inguino-labial abscess, 228. 
Inguinal ring, internal, anatomy of, 74. 
Inguino-labial hernia, 230. 
Inspection in examination of abdominal 
organs, 84. 
of bladder, 353. 
of rectum, 123. 
of ureters, 484. 
of vesical tumors, 476. 
Instillation in treatment of chronic cystitis, 
458. 
Instrument bags, 29. 
Instruments, preservation of, 12. 
sterilization of, 6, 12, 29. 
varieties of, needed by gynecologist, 139. 
Interureteric ligament, 349. 
Intestines, small, topographical anatomy of, 
55. 
Invagination of pelvic floor, 102. 
Inversio completa, 634. 
Inversio incompleta, 634. 
Inversion of uterus, definition of, 634. 
etiology of, 635. 
malignant disease as cause of, 644. 
prognosis of, 638. 
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Inversion of uterus, symptoms of, 636. 
treatment of, 639. 
varieties of, 634. 
Investigation of patient’s general condition, 
127. 
Trrigation in chronic cystitis, 456. 
in plastic operations, 216. 
in stricture of ureter, 526, 528. 
in vaginal hysterectomy, 605. 
in vesico-vaginal fistula, 423. 
Ischuria, 379. 


JADASSOHN, 386. 
JANOVSKY, V., 385. 
JOBERT, 421. 
JULLIEN, 386. 


KALTENBACH, 471. 
KALTENBACH AND Tay tor, 635. 
Kangaroo tendon, 145. 
KEEGAN, 411. 
KEHRER, 637. 
Keiru, 150. 
_Kewiy anp Hurpon, 440. 
Kelly on diseases of the female bladder and 
urethra, 349. 
Kelly’s corrugated tenaculum, 107. 
Kelly’s method of closing vesico-vaginal fis- 
tula, 421. 
Kelly’s small-cylindrical specula, 90, 140. 
Kidney, catheterizing pelvis of, 500. 
disease of, affecting operation, 130. 
floating, as cause of dysmenorrhea, 160. 
removal of, through vagina, 558. 
Kuss, 48, 471. 
KLEINWACHTER, 319. 


Knee-chest posture in cytoscopic examina- - 


tion, 361. 
in gynecological examination, 97. 
Knives for gynecological surgery, 140. 
Knots, methods of tying, 145. | 
KoBERLE, 150. 
Kocn, 44. 
Koutsko, 331, 508. 
Ko.uiker, 268. 
Korps, 257. 
Kroetus, 449. 
KROnIG, 42. 
Krénig’s method of cumol sterilization of 
catgut, 15. 
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Krue, 548. 
Ktsrer, 468, 471, 532. 
KUstTNER, 220, 632, 641. 


Labia, urethral, 368. 
Labia majora, diseases of, 226. 
Labia minora, diseases of, 235. 
Laceration of cervix uteri, repair of, 598. 
Laconte, 289. 
Lactation as cause of amenorrhea, 166. 
LAMBALLE, DE, 414. 
Landmarks in bladder, 348. 
LANE, 443, 542. 
Lateral displacements of uterus, 176. 
Lateral position in gynecological examina- 
tions, (see Sims). 
LEBEDEFF, 369. 
Leg holder, 148. 
LEONARD, 573. 
LEOPOLD, 289. 
Lx Sour, 42. 
Levator ani muscle, origin and insertion of, 
81. 
LEwIn, 447. 
Ligatures, interureteric, 349. 
kangaroo tendon, 145. 
methods of tying, 145. 
preservation of, 13. 
silk, 144. 
silkworm gut, 144. 
sterilization of, 13, 19. 
in plastic operations, 218. 
Lipoma of labia majora, 226. 
Litholapaxy, 410. 
LitzMANn, 404. 
Liver, disease of, as affecting operation, 
130. 
LoBINGIER, 407. 
Local anesthesia, 187. 
Local treatment of gynecological affections, 
150. 
Lockwoop, 638. 
Loculate bladder, 401. 
LoEFFLER, 48. 
LuEcKE, 347. 
Lung disease as affecting operation, 129. 


Mackenropt, 204, 258, 416, 421, 429. 
MACKENZIE, 157. 
MapacE, 270. 
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Maldevelopment theory of dysmenorrhea, 
156, 158. 
Malformation of urethra, 369. 
Malignant disease causing inversion of uterus 
644. 
Matt, 55, 56. 
MANDL, 371. 
Manganese in treatment of amenorrhea, 
166. 
Mann, 514. 
MANTEUFFEL, V., 26. 
Manual reduction in inversion of uterus, 639. 
Marcy, 145. 
Martin, 415, 421, 427, 637, 640, 652. 
MASCAGNI AND PorrRIER, 68. 
Massari, 506. 
Maxson, 507. 
Mayo BROTHERS, 17. 
Mazario, 382. 
McGIL1, 396, 426. 
McGill’s operation for vesico-vaginal fistula, 
426. ; 
McKetway, 340. 
McPuepran, 513. 
McWEENY, 473. 
Mechanical amenorrhea, 167. 
Mechanical appliances in inversion of uterus, 
640. 
Mechanical theory of dysmenorrhea, 157. 
Metres, 150. 
Me cuior, 395, 448, 449. 
Membrana lapidescens, 467. : 
Membranous dysmenorrhea, theory of, 160. 
treatment of, 162. 
Mengé’s pessary, 186. 
Menopause as cause of amenorrhea, 166. 
Menorrhagia, definition of, 169. 
forms and causes of, 170. 
treatment of, 173. 
Menthol, use of, in vaginal douches, 151. 
Mercapo, 413. 
Metrorrhagia, definition of, 169. 
forms and causes of, 170. 
treatment of, 173. 
METTENHEIMER, 393. 
Micrococcus urex flavus pyogenes, 449. 
Micro-organisms normal to perineum, 38. 
Mikvuticz, 26, 27. 
MILuER, 27, 148, 861. 
MINIcH, 329, 652. 
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MouinerTTI, 401. 
Mons ureteris, 365, 492. 
More, 449. 
MorGaGwni,*390. 
Mouth protector, 26. 
MUuuueEr, 247, 248, 249. 
Miuller’s ducts, remains of, in vagina, 319. 
Mundé pessary, 184. 
Muscles, abdominal, 51. 
pelvic, 73. 
Myoma of bladder, 472. 
of round ligament, 230. 
of urethra, 394. 
of vagina, 331. 
Myomata, dysmenorrhea caused by, 159. | 
form of abdominal enlargement caused by; 
89. 
physometra due to sloughing in, 664. 
sessile, submucous, 652. 
submueous, complications of, 654. 
description of, 646. 
diagnosis of, 649. 
position of, 646. 
symptoms of, 647. 
treatment of, 650. 
Myxedema as cause of amenorrhea, 167. 
Myxoma of bladder, 474. 


NAGEL, 204, 653. 
Nasal theory of dysmenorrhea, 157, 158. 
Needle-holder, 146. 
Needles in plastic operations, 218. 
Needles, transfixion, 147. 
varieties of, 145. 
Nelson’s trivalve speculum, 90, 140, 152. 
Neoplasms of bladder, 468. 

of hymen, 272. | 

of urethra, 390. 

of vagina, 331. 
Nephrectomy, 546, 552.. 
Nephro-ureterectomy, 516, 546, 556. 
NEuMANN, 496. 
Neurosis theory of dysmenorrhea, 157. 
Nisor, 48. 
Nitrous oxide anesthesia, 194, 201. 
NitzE, 346. 
Nosig, C. P., 302, 441, 552, 584. 
Nose, G. H., 290. 
NOEGGERATH, 639. 
Nunn, 457. 
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Obesity as cause of amenorrhea, 167. 
Obstetric binder, 627. 
Obturator, 356. 
Oaston, 38. 
Oidium albicans, 313. 
OLSHAUSEN, 332, 333. 
Operating room, arrangement of, 8. 
equipment of, 9. 
illumination of, 139. 
Operating suit, 21. 
Operating table, 11, 34, 36. 
Operation affected by age, 128., 
by arterio-sclerosis, 130. 
by bodily habit, 129. 
by digestive disorders, 130. 
by heart disease, 130. 
by heredity, 128. 
by race, 129. 
by renal disease, 130. 
by temperament, 128. 
by tuberculosis, 129. 
Operation, preparations for, at private house, 
28, 34. 
at. surgeon’s house, 29. 
Operator, preparation of, 20. 
Opium habit as cause of amenorrhea, 167. 
~ Ort, 470, 472. 
ORTHMANN, 330, 508. 
OstER, 169. 
Ovarian artery, 66. 
Ovarian cysts, 89. 
Ovaries, bimanual examination of, 104. 
sensitiveness of, as cause of dysmenorrhea, 
157, 158. 
tumors of, 160. 


Packer, 147. 
Packs, 183. 
PaGEt, 472. 
Pain, seat of, in pelvic disease, 112. 
Palliative treatment in gynecological affec- 
tions, 150. 
Palpation of bladder, 352. 
of pelvic organs, 93. 
of rectum, 122. 
of sciatic nerve roots by rectum, 105. 
of ureters, 485. 
of vesical tumors, 475. 
Pan-hysterectomy, vaginal, 644. 
Papilloma of bladder, 470. 
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PASSETT, 38. 
Patient, preparation of, for anesthesia, 113. 
for plastic operations, 213. 
PawLik, 347, 376, 480. 
PEAN, 150. 
Pelvic disease, examination in, 109. 
Pelvic floor, arterial vascularization of, 77. 
invagination of, 103. 
muscles of, in relation to vaginal and rec- 
tal openings, 79. 
outlines of, 134. 
Pelvic inflammation, affecting size and form 
of uterus, 118. 
associated with dysmenorrhea, 159. 
palliative treatment of, 154. 
Pelvic organs, abnormal condition of, cause 
of dysmenorrhea, 158. 
adhesions affecting mobility of, 116, 118. 
congenital affections of, 204. 
displacements of, 115. 
examination of, 101, 102, 106, 107. 
lymphatics of, 67. 
maldevelopment of, 166. 
mutual relations of, 60. 
peculiarities of consistence and sensitive- 
ness in, 119. 
Pelvimetry, 110, 416. 
Pelvis, comparison between infantile and 
adult, 50. 
great vascular trunks of, 62. 
muscles of, 73. 
PENROSE, 548. 
Percussion in examination of bladder, 351. 
of gynecological organs, 91. 
Percussion notes, varieties of, 91. 
Perineum, infectious processes of, 42. 
micro-organisms normal to, 38. 
operation on, causing alterations in vaginal 
mucosa, 320. , 
Perimetritis as cause of dysmenorrhea, 157. 
Perisalpingitis as cause of dysmenorrhea, 
Poh 
Periureteritis, 509. 
Permanganate of potassium, 2, 23. 
Pessaries, 181. 
PETER, 328. 
Petit, 465. 
Perruscuky, 40. 
Phlebitis, diagnosis between calculus and, 
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Photography, use of, in gynecological exam- 
inations, 85. 
Physiological amenorrhea, 165. 
Physometra, 662, 663, 664. 
PIASESK]I, 382. 
Picarp, 442. 
Piezometer, 99. 
PINEAU, 413. 
Plastic operations, care after, 219. 
details of, 215. 
preparations for, 213. 
principles governing, 217. 
PuATER, 413, 418. 
Plice vesicales, 349. 
Pneumaturia, 449, 453. 
Pouak, 464. 
Polyp forceps, 144. 
Polyp, mucous, 588, 656. 
Portable operating table, 34. 
Posnmr, 447. 
Post-partum inversion of uterus, 634. 
Postures in gynecological examinations, 95. 
Potsn, 24. 
Precautions during anesthesia, 190. 
Pregnancy, cause of amenorrhea, 165. 
physometra in, 664. 
Preservation of instruments, 12, 13. 
PREUSCHEN, V., 316. 
PRIcE, 225. 
Proctoscope, 124. 
Progressive paralysis cause of amenorrhea, 
167. 
Prolapse of ureteral mucosa, 543. 
Prolapse of urethral mucosa, 372. 
Prolapsus uteri, causes of, 627. 
characteristics of, 626. 
complications of, 628. 
definition of, 619. 
forms of, 619. 
operation for, 629. 
symptoms of, 628. 
treatment of, 183. 
Prolapsus uteri inversio, 634. 
Proteus of Hauser, 449. 
Pruritis vulvee, 262. 3 
Pseudo-myxoma of canal of Nuck, 229. 
Pudic artery, internal, anatomy of, 77. 
Purulent exudate mistaken for calculus, 574. 
Pyelitis, 510, 529. 
Pyometra, 661. 
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Pyoureter, cause of, 535, 538. 
diagnosis of, 529. 
treatment of, 529. 

Pyuria, 439. 


Race as affecting operation, 129. 
Radiographic method of X-ray examination, 
567. 
Ramsay, 503. 
Rat-toothed forceps, 141, 142. 
RECKLINGHAUSEN, V., 331. 
Recto-vaginal fistula, 341. 
Recto-vaginal septum, rupture of, 273, 278, 
282. 
rupture of, in prolapsus uteri, 621, 633. 
Rectum, atmospheric distention of, 104. 
examination of, 121. 
REED, 398. 
REICHEL, 375. 
REINICKE, V., 24, 312. 
Reposition of uterus, 180. 
Resistance in abdominal wall, method of 
measuring, 99. 
Rest, after plastic operations, 222. 
in treatment of menorrhagia, 173. 
Retractors, 140. : 
Retroflexion of uterus, associated with men- 
orrhagia, 171. 
causes of, 178. 
definition of, 177. 
treatment of, 179. 
Retroposition of uterus, 115, 159. 
Retroversion of uterus, 177. 
ReEyYMonp, 447, 448. 
REyYNo.ps, 462, 465, 489. 
RiBERI, 395. 
RINDFLEISCH, 394. 
Ring pessary, 181, 185. 
Ross, 26, 146, 258. 
RoBB AND GHRISKEY, 23. 
Robb’s pedal attachment for water basins, 
10. 
Room, preparation of, for operation in a 
private house, 24. 
RoOoNHUYSEN, V., 413, 421. 
ROSENBACH, 38. 
Round ligament, fibroma of, 230. 
myoma of, 230. 
Rovsine, 449, 462. 
Rubber drainage pads, 20. 
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Rubber gloves, 25. 
RuGaeE, 316. 

Rusk, 212. 

RussE.x, 173, 548. 
RuTENBERG, 346, 370. 
Ryan, 444. 
RypyatgEr, 415, 421. 


SAMPSON, 633. 
SANGER, 260, 272, 347, 416, 421, 427, 473. 
Sarcoma of bladder, 468. 
of clitoris, 241. 
of urethra, 396. 
of uterus, 429, 645. 
of vagina, 331. 
ScHABERT, 467. 
Scuatz, 22, 371, 376, 382, 401, 471, 474. 
SCHEDE, 552. 
SCHLESINGER, 421. 
Scumipt, 416. 
ScHNEIDER, 402. 
ScHRAMM, 395. 
ScHROEDER, 150. 
ScHuLTzE, 134. 
Schultze’s probe-tampon, 152. 
Sciatic nerve, palpation of roots of, by rec- 
tum, 105. 
- Scissors in gynecological surgery, 140. 
Sclerosis of uterine vessels as cause of men- 
. orrhagia, 171. 
Scratch-marks in diagnosis of ureteral cal- 
culus, 539. 
Sears, 217. 
Secretions, examination of, as means of diag- 
nosis, 120. 
SENATOR, 448. 
Sensitiveness, peculiarities of, in pelvic or- 
gans, 119. 
Sepsis, 1. 
Septa, vaginal, 208. 
SERFIOTI, 382. 
SERNOFF, 55, 57, 58. 
Shenton on use of X-ray examination, 566, 
573. 
SHERWOOD, 23, 128. 
Shock during anesthesia, 202. 
SHOEMAKER, 308. 
Sigmoidoscope, 124. 
Silk, use of, for ligatures, 144. 
Silkworm gut, sterilization of, 14. 
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Silkworm gut, use of, for ligatures, 144. 

Silver wire, use of, for ligatures, 145. 

Simon, 150, 346, 410, 414, 415, 421, 477, 552. 

Simon’s speculum, 140. 

Simpson, J. Y., 178, 391. 

Simpson’s, F. F., surgical washstand, 10. 

Sms, 150, 414, 421. 

Sims’ duckbill speculum, 90, 140, 150. 

Sims’ posture in gynecological examinations, 

95, 152. 
Sitting posture in gynecological examina- 
tions, 95. 

SKENE, 347, 382. 

Smitu, A. P., 400. 

Smitu, N., 626. 

Soda, disinfection of instruments by boiling 

solution of, 6. 

SOEMMERUNG, V., 401. 

SONNENBURG, 480. 

Spa treatment, 154. 

Specula, Kelly’s small cylindrical, 140. 
rectal, 124. 

Simon’s, 140. 
varieties of, 90. 
vesical, 355. 

Speculum, Goodell’s bivalve, 140. 
inspection of vaginal vault by, 140. 
introduction of, into urethra, 400. 
Nelson’s trivalve, 140. 

Sims’ duckbill, 140, 152, 414. 
Sphincter ani, union of, without a perineal 
operation, 291. 

Sphinctoscope, 124. 

Sphygmomanometer, 193. 

Sponge forceps, 143. 

Sponges, sterilization of, 19. 

Sprague sterilizer, 5, 17. 

Standing posture in gynecological examina- 

tion, 95. 


-Staphylococcus epidermidis albus, 2. 


Staphylococcus pyogenes albus, 2, 449, 450. 
Staphylococcus pyogenes aureus, 2,449, 450. 
Staphylococcus pyogenes citreus, 449, 450. 
Steam disinfection, 4. 
Srein, 471. 
STEINHAL, 331. 
STEINSCHNEIDER, 382. 
Stem pessaries, 186. 
Sterilization of absorbent cotton, 1, 8. 

of brushes, 21. 
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Sterilization of catgut, 14. 
of gauze; 18. : 
of gloves, 26. 
of hand basins, 10. 
of instruments, 12, 29. 
of ligatures, 13, 29. 
of silk, 14. 
of silkworm gut, 14. 
of sponges, 19. 
of water, 11. 
of vessels, 20. 
Sterilizing room, equipment of, 29. 
Stoxss, 315. 
STRAUSS, 327. 
Streptococcus, 512. 
Streptococcus pyogenes albus, 450. 
Streptococcus pyogenes uree, 449. 
Stricture of vagina, 337. 
of ureter, 522, 529, 531. 
of urethra, 377. 
Stypticin in treatment of hemorrhage, 174. 
Suburethral abscess, 387. 
Superinvolution of uterus as cause of amen- 
orrhea, 168. 
Suprapubic incision for removal of vesical 
calculi, 412. 
of vesical tumors, 478. 
Surgery in private houses, 28. 
Suspension of uterus, in prolapsus uteri, 
632. 
for relief of dysmenorrhea, 164. 
Sutton, 171, 172, 318. 
Sutures (see Ligatures). 
Suture-carrier, 146. 
SWEETNAM, 397, 462. 
Symphyseotomy for vesical tumors, 480. 
Syringe aspirator, 149. 


Tanau, 508. 

TARNOVSKI, 383. 

TAVEL AND ALVAREZ, 41. 

Taxis in inversion of uterus, 639. 
TAYLOR AND KALTENBACH, 635. 
Temperament as affecting operation, 128. 
Tenacula, varieties of, 141. 
Tenaculum forceps, 142. 

Tents, 680. 

TERRIER, 472. 

THeric, 440. 

THOMAS, 395. 


INDEX. 


Tissues, condition of, suited to plastic oper- 
ations, 216. 
microscopic examination of, as means of 
diagnosis, 120. 
Tonic treatment after plastic operations, 
223. 
Topical applications in tuberculosis of the 
bladder, 465. 
Topical treatment in chronic cystitis, 459. 
Torsion of uterus, 176. 
Transfixion needles, 147. 
Transplantation for atresia of vagina, 204. 
Traumatism of hymen, 269. 
TRENDELENBURG, 421, 428, 434. 
Trendelenburg’s operating table, 34, 36. 
Trendelenburg’s position, 34, 36. 
Trigonitis, 444. 
Tuberculosis of bladder, 461. 
of endometrium, 590. 
of genitalia, bacteriology of, 44. 
of ureter, 512. 
of vestibule, 266. 
Tutp, 467. 


‘Tumors affecting size and form of. pelvic 


organs, 118. 
TUTTLE: 222: 
Tympany, abdominal enlargement from, 87. 


ULTZMANN, 462. 
Unna, 386. 
Ureter, abnormal relation of, to the vagina, 
320. 
calculus of, 537, 540. 
catheterization of, 347. 
congenital flexure of, 509. 
cystic dilatation of, 508. 
double, 5038, 550. 
ectopic orifice in, 504. 
fistula of, 544. 
ligation of, after vaginal hysterectomy, 
616. 
obstruction of, 518. 
occlusion of, 530. 
removal of, 558. 
stricture of, 524, 529. 
traumatic stricture of, 531. 


‘Ureteral fever, 502. 


Ureteral folds, 349. 


Ureteral mucosa, prolapse of, 543. 
‘Ureteral orifice, 484, 491. 


INDEX. 


Ureteral searcher, 358. 
Ureteritis, 509. 
cystic, 510. 
Uretero-cystotomy, abdominal, 546, 548. 
extra-peritoneal, 551. 
Ureterostomy, 552. 
-Ureterotomy, 523, 553. 
_ Uretero-ureterostomy, 554. 
Ureters, anatomy of, 482. 
asepsis in examination of, 501. 
calibration of, 36. 
catheterization of, 497. . 
congenital affections of, 503. 
diseases of, 509. 
method of examining, 484. 
Urethra, congenital malformation of, 369. 
dilatation of, 374. 
diseases of, 345, 367. © 
displacements of, 371. 
examination of, 351. 
extirpation of vesical tumors by, 477. 
fistula of, 379. 
foreign bodies in, 381. 
inflammation of (see Urethritis). 
neoplasms of, 390. 
relation of, to vagina, 321. 
stricture of, 377. 
Urethritis, 283, 382, 383. 
Urethroscopy, 353. 
_ Urinalysis in disease of bladder, 351. 
Urine, examination of, from ureter, 495. 


method of obtaining uncontaminated, 451, 


496. 


suppuration of, in neoplasms of bladder, 


475. 
Urines, collection of separated, 496, 499. 
Urobacillus liquifaciens, 447, 450. 


Uterine tubes, bimanual examination of, 104. 


Uterus, anteflexion of, 177. 

anteversion of, 177. ~ 

ascensus of, 176. 

atresia of, 208. 

atrophy of, a cause of amenorrhea, 168. 

curettage of, 120. 

descensus of, 176. 

displacements of, 175. 

examination of scrapings from, 585. 

fixation of, 175. 

inversion of, definition of, 634. 
etiology of, 635. 
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Uterus, inversion of, malignant disease asso- 


ciated with, 644. 
prognosis of, 638. 
symptoms of, 636. 
treatment for, 639, 640. 
varieties of, 634. 
normal mucosa of, 586. 
normal variations in position of, 175. 
preparation of scrapings from, 585. 
prolapse of, causes of, 627. 
characteristics of, 626. 
complications of, 628. 
definition of, 619. 
forms of, 619. 
operation for, 629. 
symptoms of, 628. 
reposition of, 180. 
retroflexion of, 177. 
retroversion of, 177. 


‘rupture of, in submucous myomata, 655. 


suspension of, 164, 632. 
torsion of, 176. 

vaginal amputation of, 643. 
vascular trunks of, 65. 


Uterus as retention cyst, 658. 
Utero-sacral ligaments, 62. 


Vagina, abnormal relations of, to ureter, 320. 


absence of, 204. 

anatomy of, 316. 

atresia of, 313. 

changes in, due to childbirth, 335. 
due to vaginitis, 313. 

diseases of, 308. 

double, 209. 

extirpation of vesical tumors by, 478. 

hysterectomy by, 643. 

inspection of, by speculum, 90. 

neoplasms of, 331. 

panhysterectomy by, 644. 

persistence of embryological structures in, 

Olt. 

principles of operation on, 308. 

relations of, to urethra, 321. 

remains of Miiller’s ducts in, 319. 

removal of foreign bodies in, 310. 

traumatic affections of, 335. 

ureteral fistula at vault of, 547. 


Vaginal cysts, clinical history of, 327. 


diagnosis of, 329. 
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Vaginal cysts, echinococcus, 327. 
Gartner’s duct, 323. 
gas, 326. 
history of, 327. 
inclusion, 321. 
urethral glands as origin of, 325. 
varieties of, 321. 
Vaginal flap, use of, in direct union of sphinc- 
ter muscle, 287. 
Vaginal glands, 316. 
Vaginal hysterectomy, 643. 
Vaginal mucosa, alterations in, due to per- 
ineal operations, 320. 
Vaginal outlet, combined external and in- 
ternal tear of, 276. 
intermediate operation for tear of, 280. 
physical support of, 273. 
recent internal tear of, 276. 
recent superficial tear of, 275. 
relaxation of, clinical appearance of, 293. 
demonstration of, 294. 
operation for, 297. 
resection of, in prolapsus uteri, 631. 
Vaginal retractors, 140. 
Vaginal septa, 208. 
Vaginitis, adhesive, 313. 
aphthous, 313. 
chronic, 313. 
definition of, 312. 
diagnosis of, 314. 
diphtheritic, 313. 
gonorrheal, 312, 314. 
senile, 314. 
treatment of, different forms of, 150, 314. 
VAHLE, 450, 467. 
VAN DE WARKER, 377. 
Van Hook, 554. 
Varicosities of bladder, 442. 
VAUGHAN, 173. 
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Vurr, 269, 272, 315, 327, 331. 
VERHOOGEN, 472. 

Vesical mucosa, abelian of, 70. 
Vesico-vaginal fistula, 416. 
Vessels, sterilization of, 20. 
Vestibule, tuberculosis of, 268. 
VINEBERG, 168. 

VoGEL, 634, 635. 

VOLKMANN, 428. 

VULLIET, 426. 

Vulvar mucosa, diseases of, 260. 
Vulvitis pruriginosa, 262. 


Vulvo-vaginal glands(see Bartholin’s glands). 


WALCHER, V., 416, 421, 427. 
WARREN, 289. 

Water, sterilization of, 11. 
WEIGERT, 509. 

Weir’s method of hand disinfection, 24. 
WE cH, 39, 48, 449, 636. 

WELCH AND NutrTat., 47, 665. 
Welch on wound infection, 1, 2, 3. 
WELLS, 150. 

WERTH, 257. 

West, 150. 

WILLIAMS, 42, 48, 578, 664. 


WINCKEL, V., 6, 315, 326, 347, 370, 389, 395, 


401, 418, 421, 545, 637. 
WiTzeEL, 551. 
WOLFLER, 26, 434. 


Wound, care of, after plastic operations, 222. 


Wound infection, 2. 
Wreden, 446. 


X-ray burn, 566. 


X-ray examination, methods of, 566, 567. 


value of, in diagnosis, 573. 
wax-tipped catheter an aid to, 574. 
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